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New England Water Works 
Association 


ANNOUNCEMENT 


It is planned to start a column of Water Works Notes 
and Personals as a new feature of the Journal for 1917. 
In order to have this column of interest, it is necessary 
to have the support of the members. 


It is hoped that superintendents and engineers will 
send in notes of work they are doing, and descriptions 
of difficulties encountered, that are of considerable 
interest but possibly not extensive enough for a formal 
paper. 

Associates can tell us of improvements in their sup- 


plies and of work in which they are interested. 


Enough members ought to be able to send to the 
editor a page or a paragraph of these notes before 
February 15, 1917, to make this column of interest to all. 
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AN EMERGENCY GANG IN A WATER SERVICE. 


BY GEORGE H. FINNERAN, GENERAL FOREMAN, WATER SERVICE, 
BOSTON, MASS. 


[Read September 14, 1916.) 


Failure of a pipe carrying water under pressure always spells 
trouble to the water-works man, the extent of which varies ac- 
cording to the size, location, and importance of the pipe. 

Until the advent of subways, underground wires, improved 
sewerage, pneumatic tubes, buildings two and three basements 
deep, and rapidly moving and heavily loaded vehicles, failures 
occurred occasionally, but usually were due to defective material, 
water ram, or frost. In the city of to-day, however, with its ac- 
tivity ynder and over ground, leaks and breaks are frequent, the 
causes varied, and the consequences more or less serious. The 
prime factor in the cause of almost all failures is disturbance. 
Disturbance of a pipe or the surrounding earth is certain to result 
sooner or later in a leak or break. If the disturbance is quick or 
violent and of the nature of a shock, the effect is immediate. If 
it is slow, insidious, and progressive, the effect will develop in time; 
but, in either case, the time, the place, or the extent of the break 
cannot be foretold, hence preparation is necessary to meet ade- 
quately the situation when it arises. 

The first steps towards properly caring for a leak or break is 
promptly to stop the flow of water. This requires the presence of 
men with wrenches or valve keys at the location of the trouble, 
and to get these men on the ground with as little delay as possible 
it is desirable to transport them in a rapidly moving vehicle. The 
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automobile meets that requirement better than anything we know 
of at present. It is therefore obvious that to be prepared to con- 
trol a break in a water pipe, whether it is large or small, a special 
force, consisting of men, tools, and an automobile, is a necessary 
complement to the distribution system of every large water works. 
Such a force is commonly called an “‘ emergency gang.” 

The men in an emergency gang should be selected carefully for 
certain qualifications that an emergency man should possess. He 
should first of all be a practical man, one who has worked: up from 
the bottom and actually performed the different kinds of work 
necessary in the laying and maintaining of water pipes and fixtures. 
He should have a knowledge of the location of the various lines 
that traverse the city, a knowledge as to their general location, 
the route which they take, and a knowledge as to their particular 
location, the part of the street in which they lie. He should know 
the connections with these lines, the relative importance of the lines 
and their connections, and above all he should know the locations 
of the gates controlling the lines and connections. He should be 
able to make quick or temporary repairs. He should be strong, 
of good health, sober, cool, of good judgment and discretion, a 
dependable man, one to whom the superintendent of a water- 
works system may intrust the care and safety of that system when 
he withdraws from the day’s work and when he retires for his 
nightly sleep, with a feeling of confidence that matters will be 
handled properly in his absence. 

Such a man is usually found in every large water-works system, 
but not in great profusion. By careful observation he may be 
discerned, and the wise and far-seeing superintendent noting his 
good points keeps him in his mind’s eye, nurses him along, gives 
him opportunities to develop his confidence and special qualifica- 
tions, encourages him to study the pipe system with its ramifica- 
tions, to the end that he may know the effect of closing or opening 
various valves, and, when the time is ripe and the opportunity 
comes, the right man is ready for the place. 

The tools essential to the efficient operation of an emergency 
force are as follows: 

Heavy wrenches for the operation of large gates. These usually 
are made with detachable handles. T-handles are used in some 
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cases, and crosses or four-arm handles are used in others. The 
latter kind allows of a more continuous movement, it allows each 
man to apply his force more directly and with less wasted energy 
than with the T-handles, where hand room is limited and the men 
are more crowded in their movements. More leverage can be 
obtained with either handle by the use of extensions in the form of 
short pieces of iron pipe, or hand spikes set into sockets on the 
handle of the wrench. Norway iron is the best material for 
wrenches because of its toughness. Steel is more brittle and liable 
to break in cold weather. The wrench should be as short as prac- 
ticable. The gate nut should be brought to a uniform distance 
below the street surface by means of an extension permanently 
attached and in place under ground. A recently made device, in 
the shape of a long hollow-steel wrench with an adjustable handle, 
appears to do away with the necessity of these extensions. The 
wrench is made of square steel tubing, and is long enough to reach 
a deeply buried gate. The handle moves up and down along the 
wrench column. It can be placed at a convenient height and kept 
in place by a pin passing through holes bored at intervals through 
the wrench rod. It is light and efficient. 

Other wrenches lighter in make should be carried for operating 
the smaller size gates. It is well to have a wrench with an open 
socket equipped with sliding wedges. These are of much value 
where the stem nut is smaller than usual or where the corners of 
the nut have been worn smooth. 

Wrenches for corporation and curb cocks, hydrants, air valves, 
etc., should also be carried. 

Monkey and Stillson wrenches are required at times; also calk- 
ing tools, driving and sledge hammers, crowbar, picks and shovels, 
a stiff broom, a hand pump, a long-handled spoon to remove dirt 
from gate boxes, white and red lanterns, and a strong light with 
reflector to locate gates arid gate marks at night. A good light is 
made of a small acetylene gas tank such as was used to furnish gas 
for the headlights of automobiles before electric lighting became 
socommon. A burner and reflector may be attached to the tank, 
and the whole outfit suspended by bands and a handle, so that it 
may be carried by hand and the rays of light sent in any direction. 
The headligh ts of the auto may also be utilized to a certain extent. 
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A gasoline or kerosene torch, such as is used by railroad men to 
thaw out frogs and switches, is useful in winter to thaw out frozen 
gate covers and melt the ice that sometimes forms in small gate 
boxes which fill with mud and water. 

Connection pieces to replace, temporarily, frozen, leaky, and 
stopped meters are useful. A force pump to clear out stoppages, 
and other fittings that may be applied as first aid in time of trouble, 
should also be included. 

Hip rubber boots should be furnished the men, and they should 
have suitable storm clothing as protection against the weather. 

A useful adjunct to the equipment is a powerful lifting jack. 
Frequently a heavily loaded team sinks into a soft spot in the 
street caused by a leak, and it is good policy to assist in extricating 
it, thus minimizing the loss of time which will be included in the 
claim for damages that is certain to follow. 

Plans should be carried on the car, showing the pipe system in 
a condensed form, at a scale of 200 or 400 ft. to the inch. These 
should be in the form of blueprints and kept up to date. They 
are of great help to the men, especially when they answer calls in 
new territory or in some suburban district where they are not well 
acquainted with the pipe lines. 

A gate finder is also useful at times, especially so in cases where 
tarvia and other bituminous preparations are spread upon the 
streets and become soft and plastic and “‘ crawl ”’ under the rolling 
motion of traffic, covering the gate boxes by a thin layer. The 
gate finder is a magnetized needle which is deflected towards the 
ground when it passes over the iron cover.* 

In Boston we have a more positive way of locating our gates. 
A distance mark is stenciled on a fence, pole, or building directly 
opposite the gate if possible, telling the number of feet from the 
mark out to the gate. If it is not possible to place the mark oppo- 
site the gate, it tells the distance between the mark and a point 
opposite the gate. A stenciled arrow shows the direction, right 
or left of the mark, that one must measure to get the opposite 
point. In other words, the mark gives the base and perpendicu- 
lar of a right-angle triangle, the apex of the triangle being the gate. 
Sometimes these marks are black on white ground, other times the 


* JournaL N. E. W. W. A., XXVIII, 294. 


FINNERAN. 417 


reverse, according to the color of the background. The object is 
to make them as conspicuous as possible, especially at night. When 
the ground is covered with snow, these marks are invaluable. In 
squares and intersections where there are many gates, a sign is 
erected on a post with the distances for all the gates tied from the 
one point, viz., the post. This makes unnecessary a number of 
marks on the corners and sides of the squares or intersections and 
concentrates the information at one point. The sign is not un- 
sightly. It has gold letters on a dark-blue smalt ground, and is 
similar in outline and general appearance to the street name signs. 

A measuring tape is a necessity in connection with the gate dis- 
tance marks. 

The automobile should be in the form of a truck with a specially 
designed body suitable for the carriage of men. The best arrange- 
ment is to have the seats run lengthwise with the body and use the 
space under the seats for the storage of wrenches, tools, etc. The 
body should be accessible from the rear by means of a hanging 
step. It should be a powerful car of not less than 40 h.p., pref- 
erably more, if there are hilly sections to cover, and if the city 
is located where the snow falls frequently and to some depth. It 
should have tires of ample size to carry the maximum load. It 
should be equipped with demountable rims and carry an inflated 
spare tire. The tires should be of the best quality and kept in- 
flated to the limit at all times. It will be found that this will give 
better service and will prove more economical in the end. In fact, 
it will pay in every way to get a good car even if the first cost is 
high rather than to buy a cheap outfit that will fail you at the 
critical moment and will be in the repair shop a considerable por- 
tion of its life. It is well to have the car equipped with a warning 
signal similar to the fire department, viz., a bell with swinging 
tongue, otherwise traffic will pay no attention to your efforts to 
get a right-of-way. 

In Boston we have an emergency car with body of special de- 
sign, seats running lengthwise. Exclusive of the chauffeur, it 
can easily carry 14 men. It has a top with side curtains, and is 
fairly comfortable in the most inclement weather. The chassis 
is a White, 40 h.p., built in 1911, and is still doing good work with 
no prospect of our replacing it with a later model. The first 
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17 000 miles of the car cost us practically nothing except for oil, 
gasoline, and tires. Since then, considering the nature of the 
service and the severe conditions under which the car is run, it has 
given very good results. Twice in five years it has been over- 
hauled, and with the exception of a spring leaf breaking, or a wheel 
bearing becoming loose, or a brake band wearing, no trouble has 
been experienced since the last overhauling. It has traveled about 
37 000 miles up to date. We have among our other cars one of 
similar make to our emergency car, with body suitable for emer- 
gency and general department work combined. This car serves 
at times to take the place of the emergency car should anything 
happen to put that car out of service. It is a safe precaution to 
have another car in service to serve as a substitute for the emer- 
gency car, as, no matter how good the car may be, or how care- 
fully it is run, there is always the possibility of its meeting with an 
accident. 

The duty of the car as we use it in Boston is very severe. It 
is operated twenty-four hours a day by four different chauffeurs. 
It cannot choose its route, but must travel in the most direct way 
to the place it is summoned. The pavements may be rough or 
smooth, the stopping and starting frequent. Such conditions 
are a great strain on an automobile. 

The car averages about 200 trips a month. Each trip averages 
34 miles. As the department operates 16 additional automobiles, 
8 of which are trucks, much business that. would ordinarily be 
done by the emergency car is done by these trucks. Our policy 
is to keep the emergency car and its crew in quarters as much as 
possible, so that when a real occasion for its use arises it is on the 
spot ready for business, and not two or three miles away, engaged 
in some unimportant work that could easily wait until it can be 
cared for through the regular channels of business. As it is, it 
answers many false alarms. A plumber desirous of having the 
water shut off to enable him to make repairs will sometimes tele- 
phone that a pipe is broken in the cellar and is doing great damage. 
We hasten to the scene only to find that the owner or plumber de- 
sires the water turned on or off and he did not wish to wait to have 
it done in the regular way. As for damage, there was none; nor 
any possibility of any. 
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At other times during a heavy rainstorm we are called upon to 
stop the entrance of surface water to cellars, or the backing-up of 
over-filled sewers. During a recent heavy rain our office received 
over forty calls for assistance in one hour between 5 and 6 p.m. 

We are also called upon to extricate horses from manholes and 
trenches into which they have fallen, and in a variety of ways are 
requested to attend to matters either outside our regular line or 
such as could not properly be classed as emergencies. 

The emergency gang as operated in Boston is divided into three 
eight-hour shifts, each in charge of a leader. The day shift con- 
sists of four men including the leader. Each of the night shifts 
consists of six men including the leader. There is, besides, a man 
on duty in the office during-each of the night shifts and on Sun- 
days and holidays. He attends the telephone and takes all mes- 
sages and notifications and directs the emergency gang to the 
point of trouble. 

Owing to the eight-hour law, we cannot work the men more than 
six days a week. It is therefore necessary for each man to suspend 
his work one day in seven. This is so arranged that there will be 
but one man off on each shift each day. This practice of laying 
the men off one day in seven reduces the number of men available 
by one the greater part of the week. To offset this we were obliged 
to add one more man to each shift to serve as a substitute during 
the absence of a regular man on his night off or during his vacation. 
Some risk is attached to laying off the leader, as he is the most 
capable man, and the most serious break is likely to oecur the 
night he is off. 

Most of the calls could be attended to by one or two men, but, 
as we do not know when the big job will come, it is necessary to 
have a sufficient number of men on hand at all times to meet it. 
During the day it is always possible to get assistance in handling 
large gates, but at night it is practically impossible. Therefore, 
in the event of a break in the lines of large diameter with water 
flowing at a great velocity through the valves, it is necessary to 
have at least five men to close the 36-in. gates that control the 
same. Arrangements are made so that in the event of a very 
difficult shut-down, where several large gates have to be operated 
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against a strong head, other men on duty in the stable and fire 
room may be called out to assist. 

A device invented by the writer has proved itself capable of 
great service in the operation of large gates. It is incorporated in 
the mechanism of the automobile emergency car and consists of a 
universal wrench socket actuated by a worm gear, placed within 
a housing on the side footboard of the car in such a position that 
it can easily be brought over the gate manhole in the street. When 
the car is in position over the manhole, a wrench is slipped through 
the socket and fits on the stem nut of the gate below. The uni- 
versal wrench socket, together with a universal joint on the end 
of the wrench, affords flexibility in case the car is not on level 
ground or the wrench socket not directly over the stem-nut. It 
is an easy matter, however, for the chauffeur to bring his car 
into the right position. The worm gear that actuates the wrench 
socket is driven by a horizontal shaft leading from a gear case 
back of the regular transmission of the auto. This gear case en- 
closes a sliding gear clutch incorporated in and acting directly upon 
the driving shaft of the car. The gear clutch has teeth on both 
ends, that engage with internal gears according to its position. 
It is operated by a lever placed upon the side of the car and easily 
accessible to the operator. It has three positions, — one where 
its rear end engages with an internal gear that turns the driving 
shaft of the car; one where its front end engages with an internal 
gear that externally meshes with the pinion of the horizontal 
shaft that drives the worm gear, which in turn actuates the wrench 
socket; and a neutral position where everything is idle. In clos- 
ing gates, the forward speeds of the auto are used. In opening, 
the reverse is used. All gears are made of chrome or nickel steel. 
All bearings are ball bearings, and all parts except the horizontal 
shaft are housed in aluminum. The housing is firmly bolted to 
the frame of the chassis and well braced to resist torque. The 
wrench used is a hollow square steel tube terminating in a specially 
hardened steel socket with universal joint between socket and 
tube. As fast as possible, gates are being equipped with indicators 
showing position of valve and informing the operator when the 
valve is seated or entirely opened. Where indicators are not 
attached as yet to gates, a counter is used. It is placed on the 
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upper end of the wrench and records the number of revolutions 
made by the wrench. As a means of safety in the event of the 
valve seating with force, or unexpectedly, a pin of known strength, 
placed in the universal joint of the wrench, shears off and breaks 
the line of power between the engine and the gate and prevents 
damage to either the gate or the gate operating device. 

The machine takes up little space and does not interfere in the 
least with the ordinary use of the auto. 

We have used the device to some extent in ordinary mainte- 
nance work, i.e., the closing and opening of gates incidental to re- 
pairs and changes in the pipe system. We have also used it to 
a limited extent as an adjunct of gate inspection, running the 
valve down and up to observe its operation and to facilitate its 
movement. Fortunately, however, our opportunity to use it as 
a real emergency device has been limited to one occasion, a few 
months ago, when our 42-in. high-service main broke in Copley 
Square. An entire length of a pipe was broken out, and water 
under one hundred pounds pressure gushed out and spread itself 
over the square. The asphalt pavement, with its concrete base, 
served to keep the water underground for a short time, and this — 
together with the fact that a 20-in., a 12-in., and an 8-in. main are 
laid nearby — caused our men a little uncertainty as to which 
main was broken, and some valuable time was lost in operating 
gates on these lines. When there was no question that the break 
was in the 42-in. line, they proceeded to shut the two 36-in. gates 
controlling the same. They are located about a mile apart. One 
has a 6-in. by-pass, but the other is without one. They started 
on the one without the by-pass first, and in their excitement for- 
got to utilize the gate-closing device on the emergency car. As 
a result their progress was slow, as was naturally to be expected 
with such head and velocity against the descending valve plug. 
Almost three quarters of an hour had been spent on this gate when 
the writer arrived and directed the closing of the other gate. The 
machine was used, and this gate was closed in twelve minutes. 
We then returned to the first gate which was not completely closed, 
but the resistance had been so great in lowering it by hand that 
it seemed as if some obstruction must have been in the seat of the 
valve. Rather than lose any more time on it, I had a 36-in. gate 
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and a 20-in. gate back of it quickly closed by the machine, and 
after opening a blow-off in that section, the pressure was removed 
and the obstreperous gate completely closed. 

I am confident that if the men had applied the gate-closing 
machine in the first place they would have quickly closed the gate, 
or, if not, so much so that the flow would have been throttled down 
to that of a 6-in. or 10-in. pipe, and they could then have closed 
the gates behind it and operated the blow-off and completely shut 
the gate. Some valuable lessons were learned from the experience, 
and the confidence of the men in the efficiency of the gate-closing 
machine increased. No great damage resulted from the break, 
as it had a large area in which to spread, and catch basins drained 
it off. It demonstrated the value of catch basins, of which there 
cannot be too many, and it suggested the desirability of removing 
sewer manhole covers as an extra means of draining off the water 
before it finds its way into basements and cellars. 

It also suggested the importance of having a by-pass attached to 
every large gate, to assist in equalizing the pressure on both sides 
of the gate during the descent of the valve-plug. 

The delay in the early moments of the break, caused by an un- 
certainty as to which of the several mains was broken, proves the 
undesirability of laying several large-sized mains in a single city 
street. In Boston, where the streets in general are not noted for 
their width, we have many. cases of two and three large mains laid 
within narrow limits. At the intersection of Tremont Street and 
Columbus Avenue, we have one 30-in. low, one 30-in. high, one 
36-in. low, one 24-in. low, one 20-in. high, and several 12-in. high 
and low service mains. In a narrow way called Chardon Street, 
we have laid, as closely together as possible, one 30-in. low, one 
24-in. low, one 10-in. low, and one 16-in. high service main. In 
Tremont at Boylston Street we have one 40-in., one 30-in., and 
two 12-in. mains laid closely together; and branching into Boyl- 
ston Street, easterly, are one 16-in. and one 30-in.; and branching 
westerly are 8-in. and 12-in. mains. In addition to all this, we 
have a new high-pressure fire-service main. In Huntington 
Avenue, near Francis Street, we have laid, with very little dis- 
tance between, one 42-in., one 36-in., one 30-in., one 20-in., and 
one 12-in. mains. 
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These are a few examples of many similar situations, and are 
cited here merely to show the difficulty confronting an emergency- 
man in any of these locations, accompanied only by three or four 
helpers, at about 3 a.m. on a stormy morning with the wind blow- 
ing a gale, the ground covered with snow, sleet blinding the eyes, 
and a tremendous volume of water gushing from the earth, de- 
stroying the pavement, making dangerous holes here and there, 
and covering beyond all hope of access manholes wherein are 
located the valves controlling the different mains. The question 
that surges up in his mind is, ‘‘ Which of the mains is gone?” He 
must have powers beyond those possessed by mortal man to de- 
cide quickly and accurately. There is nothing he can do except 
to approximate as nearly a8 he can which main has failed and then 
proceed to shut off that one, and if the flow continues, try another, 
and another, and so on until he strikes the right one. It so hap- 
pens in the ordinary course of human events that not infrequently 
he makes the right selection last. 

Another aspect of this matter of laying several mains in prox- 
imity to each other is the danger to the other mains caused by the 
washout from the broken one. As I said before, ‘‘ disturbance ”’ 
is greatly to be feared in connection with water pipes, and here we 
not only have a disturbance but in many cases an upheaval. 

When the emergency car is dispatched to answer a call, one man 
is left behind at headquarters unless the notification makes it 
plain that a serious job is at hand. The man at the telephone can 
usually tell by the number and rapidity of the telephone calls. 
Where there is a break of large dimensions, the average citizen 
considers it his duty to inform the water, police, or fire depart- 
ment, whichever in his judgment is the proper one, and the 
result is an avalanche of notifications directed to the Water De- 
partment. As a rule, there is no mistaking real trouble by this 
sign alone. 

The man left behind at emergency headquarters is available in 
the event of another call coming in after the car has left in response 
to the first call. It is sometimes the case that the gang is sent out 
on a trivial matter and a few minutes after its departure notice is 
received of a serious leak. The man left at quarters responds with 
a horse and light wagon, and if possible he controls the situation 


2 

} 

j 

j 

: 

: 


424 AN EMERGENCY GANG IN A WATER SERVICE. 


himself. If it is beyond his ability, he telephones to the office. In 
the meantime the office man has been getting in touch with the 
emergency car and has in all probability directed it to the scene 
of the second leak. He has done so by use of the telephone. Tele- 
phones are in such general use at present that it is almost always 
possible to ask the occupant of a house or store in the vicinity of 
where the car was called to step outside and summon one of our 
men to the ’phone. If this is not possible, we can always reach 
our men through the police. The man on duty in the police sta- 
tion receives reports from the officers outside through the signal 
boxes. He communicates with the officer on whose route the car 
is supposed to be and has him convey to our men any directions 
we may see fit to give. Furthermore, it is a rule of the emergency 
service that as soon as practicable after arriving on a job the man 
in charge of the gang is to telephone the office as to his whereabouts, 
and the nature of the trouble, and receive instructions from the 
office as to his next move. In this way we save time and travel 
by moving the car from job to job rather than have it return to 
quarters after each one. 

It has been customary, during the last few years, to have the 
emergency gang report at all large fires, the object being to render 
any aid that it can in connection with the water supply. In the 
case of a very large fire, where the supply is insufficient, it may be 
possible to reinforce it by opening division gates that are usually 
kept closed to separate high- and low-pressure systems. If the 
fire is in the vicinity of the boundary line of the city, gates may be 
opened admitting the supply from some adjacent town or city. 
If a hydrant becomes inoperative, it may be possible to make it 
serviceable; or if a hydrant breaks away from its fastening, gates 
may be operated in such a manner as to stop the flow of escaping 
water without interfering with the supply of the other engines. 
Pipes of large size entering buildings on fire usually break off in- 
side the building as the fire progresses and the building collapses. 
Unless these pipes are shut off the pressure in the mains is de- 
creased to a point where the efficiency of the fire department is 
imperiled. In many such cases the emergency gang is of value 
in shutting off these pipes in the street: Modern practice re- 
quires the presence of skilled water-service men at a large fire for 
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the same general reason as that which requires the presence of gas 
men, electric-light men, telephone men, and street railway men. 

As we look back over a period of years, the wonder is how we 
ever managed to attend properly to the troubles of a large water 
system without the assistance of a well-organized and rapidly- 
moving emergency gang. We find somewhat of an explanation 
in the following facts: that the public did not expect such prompt 
and efficient service as it does to-day; that the public was not so 
prone to exact damages for the slightest wetting of its property; 
that litigation was not entered into so cheerfully and freely over 
the merest pretext as to-day; that pipes were not so old; that 
they were laid with more thoroughness and less haste than to-day ; 
that they were laid under better conditions, with more room and 
less occasion for crooked lines; that there was practically no dis- 
turbance to the pipes or their surroundings once they were laid; 
that there is higher pressure as a rule in the pipes now than for- 
merly; that there are more pipes and larger pipes; that modern 
plumbing is of a highly complicated and elaborate type, involving 
a greater and more constant supply; that there are more hydrants 
and of a type that project above the surface of the street; that 
there are thousands of automobiles moving at a quick pace through- 
out the streets day and night; that there are reckless and irre- 
sponsible drivers operating these automobiles; that the automo- 
biles under the influence of such drivers come in violent contact 
with hydrants, the consequences being obvious to the water-works 
man; and that in general, modern civilization, as it is found to- 
day in large cities with its virtues and vices, its characteristics and 
methods, its utilities and luxuries, makes the emergency gang in a 
water service a fixed necessity just as the ambulance and relief 
hospital are established adjuncts of the regular hospital; as the 
automobile fire apparatus has superseded the old hand- and horse- 
drawn engines; as the automobile police patrol has replaced that 
crude, exhausting method of dragging the drunk through the 
streets to the police station; as the powerful and luxurious trolley 
has replaced the stagecoach and horse car, and so on throughout 
all lines of modern life. 

The well-organized and properly-conducted emergency service 
in a water department of any large city of to-day is a valuable 
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asset. Beyond its efficiency in its own special line, whereby it 
saves money by minimizing property losses and public inconven- 
ience, it serves as a stimulant to the department of which it is a 
part, to keep its system up to a high standard of efficiency. The 
emergency gang in the course of its regular work is constantly un- 
covering weak spots in the system. A gate is found defective, 
covered up, or the box filled with mud. A hydrant is found out 
of order and in such a condition that it cannot be used at a fire. 
Service connections are found to have no shut-offs or else defec- 
tive ones. The absence of a gate mark is noted. The need of 
more gates on certain lines is shown; the advantage of a blow-off 
here or an air valve there, and so on. 

A smoothly-working emergency service implies a water system 
with its fixtures in good working order. While the mechanical 
elements of an emergency outfit are an essential part of the same, 
yet the factor of prime importance, in that as in all lines of public 
service, is the human element. If that is of high standard, the 
rest will rise to the same level almost automatically. 

To have the personnel of not only our emergency service but of 
all branches of our water works of a high moral, mental, and phys- 
ical standard should be the constant aim and effort of every water- 
works man holding an official position of high or low degree. 
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METER RECORDS FOR SMALL WATER WORKS. 


BY A. W. F. BROWN, SUPERINTENDENT, FITCHBURG, MASS. 
[Read September 15, 1916} 


From our experience, the three forms submitted have been 
found to supply the needs of recording the service given by a 
meter and furnish information that will help to settle the problem 
of the best meter for a place to use. : 

Form A is used for all tests of meters, and, as it can be filed in 

a loose-leaf binder, saves the extra work of copying the tests. 
The test slip is filed under the size, make, and number of the meter, 
and all subsequent tests of this same meter are filed with the 
first one, so a complete record of the service of the meter is had at 
any time from these slips. : 
, Form B consists of two slips, a white and a pink duplicate, 
which are filled out in the office, and the white one is given to the 
meter men to install a new meter or change an old one. When 
the meter is set, the slip is filled out and returned to the office and 
the pink one is filled out to correspond. The pink slip remaining 
in the office gives a record of the meters unset, and, if those given 
to the men should be lost, furnishes the names for a new list. It 
is easy at the end of the year to take the data needed to figure 
the service for Form C from these slips by sorting the different 
makes and sizes together, after which the slips are filed in a binder 
for any further reference that occurs. 

Form C, a card 5 in. by 8 in., is an effort to figure the make of 
meter that is giving the best service, all things considered, and, by 
actual costs, brace up the opinion that one has formed of the best 
meter to use. The costs of the repairs on each make and size can 
be filled in during the year from the bills for repairs, and the totals 
of cubic feet registered and length of service are obtained from 
the Form B slips at the end of the year. The expense is so 
divided up under these headings that a clear understanding of 
the service of your meters is before you at any time. 
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A SUGGESTION THAT THE ASSOCIATION APPOINT A 
COMMITTEE TO PREPARE STANDARD SPECIFI- 
CATIONS FOR WATER METERS. 


BY ROBT. J. THOMAS. 
[Read September 16, 1916.]} 


Should the New England Water Works Association appoint a 
committee to prepare standard specifications for water meters, as 
they have for cast-iron pipe and fire hydrants? That this is 
“ some ” question is fully appreciated, but, whatever the answer 
may be, it is believed its discussion will not prove unprofitable. 
Considerable money is expended in the purchase of meters, and 
cost of repairs is an important item. 

If the superintendent of a municipally-owned plant could go 
into the open market and buy the meter which his experience 
shows to be, in the long run, the best and cheapest, then — pro- 
vided his conclusions are based on actual test and repair records 
and are not simply the result of a predilection for some particular 
sales force — the purchase of meters would be logical and simple; 
but these conditions very seldom obtain at the present time. 

Instead of this, in many cities and towns, ordinance requires 
the obtaining of bids and the awarding of the contract to the low- 
est responsible bidder. Under such conditions specifications are 
necessary, and, to any one who has examined those now in use, it 
is clearly evident that here is an opportunity for this Association 
to be of service. A great majority of present specifications con- 
tain simply a few broad requirements which all meters can meet 
—the bidders being generally requested to submit a description of 
the materials used, the weight and the greatest proper capacity 
of the meter. Frequently no statement is made as to the rate of 
testing, general accuracy, or sensitiveness. Sometimes it is stated 
that tests will be made with streams of certain diameters, but 
without expressing the test pressure, which is about the same as 
saying that a linear dimension shall be as long as a piece of string. 
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Almost never is anything specified as to the maximum allowable 
loss of head for certain discharges, and yet in many cases the loss 
of head through a meter may determine whether a good stream 
can be supplied on the higher levels of the distribution system, 
and some $-in. meters have no more loss of head for a certain flow 
than other 3-in. meters. Again, the rates under which tests are 
made and the accuracy required differ widely and are not expressed 
in the same terms. Finally, little or nothing appears, in any 
specification which has been available for examination, that covers 
maintained ‘accuracy or sensitiveness after use, which is really the 
most vital consideration, and there is small indication in any of 
the specifications that actual repair-shop records have been made 
the basis of requirements covering the method of constructing 
the meter. In some few specifications, the number of nutations 
is limited, and, in some, reinforcement of the disk or the use of 
’ a thrust roller is required. 

It would seem, therefore, that this field of meter specifications 
might be profitably cultivated by this Association. 

The best information for determining the specifications neces- 
sary for the best results is presumably to be found in department 
test and repair-shop records. Here, if anywhere, can be found 
the data to show the factors essential to durability, low repair 
cost, and maintained accuracy; and apparently one of the first 
steps towards the development of rational specifications is the 
collection and comparison of these records. The durability of 
meters as shown by shop records should never be lost sight of. 
For, no matter how easy a meter is to repair, if those repairs occur 
frequently, considerable revenue is lost by failure to register, not 
to mention the friction which is bound to arise between the office 
and the water taker in consequence of interrupted service. 

How much more do we superintendents know about meters 
to-day than we did in 1895, when John Thompson presented a 
paper before this Association, and Clemens Herschel proposed 
that we conduct tests of meters? Does reinforcement of the disk 
or a thrust roller actually reduce breakages without loss of ac- 
curacy at low flows? Is depreciation more rapid with increased 
rate of nutation? Does the straight reading dial, with its muti- 
lated gear-train, increase friction and so lessen sensibility? In 
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general, what are the construction features necessary to long life 
of meter, low repair cost, and maintained accuracy? Who can 
answer these and many other questions of practical import by 
reference to the records of his testing plant and repair shop? A 
record of meters taken out, maintained by a department for sev- 
eral years, showed 6 per cent. to 15 per cent. stopped or taken out 
yearly. 

It would seem that this Association might profitably undertake 
the collection of the records of meter repairs and of tests made of 
meters when new and after certain periods of use. This is not a 
suggestion that this Association test meters, but rather that it 
collect by circular a digest of the information already in the repair 
shops and test records of many departments; or, if such records 
are not now in workable shape, that some standard form of keep- 
ing and reporting the information necessary to the determination 
of the relative durability and continued accuracy of meters be 
developed and adopted for use by the members of this Association. 

It is fully realized that local conditions vary, and that the con- 
trolling factor in the life history of a meter is the character of the 
water, but the average of results obtained from many water sys- 
tems, especially since the quality of the water served has been 
generally improved, could not fail to show relative durability and 
relative continued accuracy, and from such a digest of present or 
future records, it should be possible to devise standard specifica- 
tions which would justify the acceptance of the lowest bid offered. 

In the meantime, and before such records could be collected 
and digested, it is believed that a tentative meter specification 
might be developed from a study of existing specifications. This 
specification could at least standardize requirements for accuracy 
and the method of testing and would be of considerable value. 

I suggest for your discussion the appointment of a committee to 
consider and report on the feasibility of a standard specification 
for water meters, and on the advisability of attempting the col- 
lection of test and repair records in such a way as to determine, so 
far as possible, the relative durability and continued accuracy of 
meters. 


| 
| 
\ 


DISCUSSION. 433 


DISCUSSION. 


Mr. Tuomas. I have some reports here, taken every year 
for five years, of different meters in use in the city of Lowell, 
where there are over 10000 meters in use; and, taking a type 
of meters of which at least 100 are in use, I find that the first 
year, in 1907, 7 per cent. of this meter, which we will call No. 1, 
were taken out for repairs; 1908, 6 per cent; 1909, 7 per cent.; 
1910, 8 per cent.; 1911, 7 per cent. Those meters had been in 
use a good many years, some of them for twenty-five years. 

Another meter, we find 8 per cent. were taken the first year, 
8 the second, 9 the fourth, 9 the fifth, and 9 the sixth, showing 
an improvement in the running of the meter. 

We found another meter, the first year, had 14 per cent. taken 
out, 14 the second, down to 7 ‘per cent. taken out the last year 
the record was kept. We have another meter which showed 12 
per cent. the first year, 6 the second, 6 the third, 7 the fourth, and 
3 per cent. the last year, which was a very good showing. 

We have a meter of another make, but of about the same 
type, of which 11 per cent. were taken the first year, 21 per cent. 
the second year, 4 per cent. the third year, 7 per cent. the fourth 
year, and 14 per cent. the fifth year. 

That, of course, gives no idea of the cost of repairing the meters. 
It was only to get a line on the meters that were the most con- 
stantly in use, the meters that you could rely on from year to 
year, — and of course that is an important factor; and we could 
not lose sight also of the expense of repairing the meters. A 
meter that will remain in use ten or fifteen years without any 
attention seems to me to be a better meter than one that will 
have to be taken out if only slight repairs are made on it, every 
two or three years. 

There are a good many things to be considered in regard to the 
meter business. The percentage of registration which takes place 
on a meter which may be otherwise reliable and may be in use 
and may be giving results in the way of registration, but still 
there is a percentage of registration which may be far below per- 
fect. However, my interest in this is all impersonal. I have 
not favored any meter, but I am anxious to see all the material 
that we use determined by standard if possible, especially in 
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view of the practice of commission governments to call for bids 
and oblige you to accept the lowest one. We all know that in 
some cases the lowest-priced article is far from being the cheapest 
in the long run, and if we are going to call for bids and purchase 
in accordance with the lowest bid we want to have the strictest 
kind of specification, so the city will get value for the money that 
they expend. 

Mr. A. W. F. Brown.* I have with me a few figures of what 
the cost of repairs has been for one year, taking in all kinds of 
meters; in fact, probably every make that is in general use: 


Total number of meters in 2 357 
Total number of meters repaired... 334 
Cost of repairs to meters in service. AT 
Total number of meters, ordinary repairs..................... 260 
Cost per meter in service, ordinary repairs................... 27 
Cost of repairs to meters damaged by heat................... $22.75 
Total duty performed, in cubic feet..............sce0ceeepses 9 028 500 
Cost of repairs per 1 000 cu. ft. registration................... .122 


Mr. BertraM Brewer.* The speaker had quite an experience, 
a year ago, in Waltham, in connection with buying meters. Up 
to this time the city had bought meters of various manufacturers, 
perhaps 100 of each. It seemed very necessary to reform the 
scheme and make sure that the city had as many of one kind of 
meters as possible. I suppose every superintendent of water 
works is up against that problem. Up to that time, we had about 
a dozen or fifteen different kinds of meters. We all know what 
it means to keep repair parts for that number. Tentative arrange- 
ments had been made to buy six or eight different kinds of meters 
for the year 1915, so it is easy to see that it was no small problem 
to decide just what todo. As one might conclude, the fairest and 
squarest way seemed to be to prepare specifications. It was the 


* Registrar and Superintendent Water Works, Fitchburg, Mass. 
* Superintendent of Sewers and Water Works, Waltham, Mass. 
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first time it had ever been done in the city, but we did it, and we 
received very satisfactory bids, and the manufacturers went out 
of their way to help us. 

The point I was going to make was this: from what study we 
gave to the situation, it did not seem possible to buy the meters 
on the dollar-and-cent basis alone. One would never think of 
buying an automobile or any other machine on that basis, and 
therefore our specifications required two conditions, and we 
awarded the contract on the basis of the price, the quality, the 
workmanship, and makeup of the machine. We required every- 
body to submit a sample of the meter that he bid on, and the 
samples were very carefully analyzed by an expert, and, with all 
the facts before us, which were written down and given to the 
bidders who wanted them, we came to a very definite conclusion, 
and our results were very satisfactory, we think; and we ordered 
quite a number of meters of one kind, so we hope that the repair 
parts will not have to be of such large quantities as time goes on, 
if this policy is continued. 

Wé also adopted a scheme of keeping records of the meters — 
the first time it had ever been done with us. Our meter sheet is 
rather simple (see Figs. 1 and 2). We put all the data on one 
sheet,—the test, the service in which the meter is installed, and the 
data that it was installed. We also have dates and lines in the 
sheet provided for the reading of the meters. Of course we always 
read the meter for the first week or two after it is installed, and 
keep the customer informed as to the condition or the use of 
water, especially if there is any waste. All these records, also 
the cost of installation and the cost of any repairs, are kept on 
these sheets, and they are filed away according to service numbers. 
I think this idea of records and a uniform system of keeping those 
records is a very important matter, and perhaps has not been 
emphasized enough. It seems to me it is just as important as 
the matter of the specifications, because, if one superintendent 
keeps the record one way and one another, it is very difficult to 
compile those records in such a way as to make them of any use. 

Another point occurred to me that it is very difficult to dogma- 
tize the suggestions, such as have been read to us to-day, about 
the number of repairs, or the percentage of meters that have been 
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repaired from year to year, because there are a good many re- 
pairs of that kind that have to be made that cannot be charged 
up to the meter. The hot water and the connections often cause 
a great deal of trouble with the meters. Then we have trouble 
with dirt collecting in the meter. Those are two things which 
occur to me which cannot be exactly charged up to the meter 
itself, as the fault of the mechanism, and there may be others. 

Mr. SHERMAN. In order that the matter may not drop, and 
that we may have some definite subject to talk about at the 
moment, I will make the motion suggested by Mr. Thomas’s 
paper, that the Association appoint a committee to study into 
the desirability of formulating meter specifications. 

Mr. Kine. I would like to amend the motion, in line with 
one suggestion Mr. Thomas made; that is, in line with the stand- 
ardizing of the main parts, that the committee make an effort 
to standardize as many of the parts as possible. 

Mr. SHERMAN. I accept the amendment. 

The motion as amended was carried by a unanimous vote. 

The President subsequently appointed the following committee: 
Charles W. Sherman, Boston, Mass., chairman; A. W. F. Brown, 
Fitchburg, Mass.; R. J. Thomas, Lowell, Mass.; William W. 
Brush, New York; James H. Mendell, Manchester, N. H.; 
Charles A. Finley, Pittsburg, Pa. 
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LEAKAGE FROM PIPE JOINTS. 


BY F. A. BARBOUR.* 
[Read September 14, 1916.] 


On September 7, 1915, — as a result of a paper read by Mr. 
Arthur H. Smith before this Association, — a committee was ap- 
pointed “ to investigate experience in the leakage of pipe joints.” 
This committee consists of Messrs. C. E. Davis, 8. E. Killam, 
C. M. Saville, H. B. Machen, A. H. Smith, E. G. Bradbury, and 
the writer. 

The present brief statement is not a progress report from the 
committee; rather it is made for the purpose of inducing a more 
active interest in the investigation by the members of the Associa- 
tion, and particularly with the hope that a discussion may result 
which will be of value in the further work of the committee. Any 
opinions expressed are the personal views of the writer and not of 
the committee. 

As the best method of obtaining the results of experience in 
joint leakage, a circular containing 37 questions was mailed to 
430 members of this Association, and to 124 members of the 
American Water Works Association. From the 554 circulars 
sent out, 131 replies have thus far been received, 46 of these being 
from the members of the American Water Works Association. 
Only 85 replies were received from the 430 circulars sent to the 
members of the New England Water Works Association. When 
only one in five members takes any notice of such a circular it is 
evident that either the subject of the investigation is of little 
moment, or else the members do not appreciate the value of 
céoperation if any results of value are to be obtained. - 

It may be — and in regard to this it is hoped that members 
will to-day express their opinions — that leakage from pipe joints 
is not generally an important factor, and that the present type of 
joints driven and tested, or not tested, as may be the practice, 
is entirely satisfactory. It also may be, and probably is true, 
that such leakage from mains as does occur is not general, but is 
rather located in a few imperfectly-made joints; or, in other 


* Consulting Engineer, Boston, Mass. 
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words, that the average present standard design and workman- 
ship is good enough. While this may be true, it comprehends the 
subject chosen for investigation, and thus far little information of 
definite value in reaching any conclusion has been received by the 
committee. 

One fact, however, stands out, namely, that even in the fully 
metered systems, about 20 per cent. of the total water supply is 
unaccounted for by sale to the consumers. Thus of the 131 re- 
plies received, 10 per cent. report the services to be entirely me- 
tered and 30 per cent. more than 85 per cent. metered, and the 
average water unaccounted for, as estimated in these systems, is 
21 per cent. This loss is chargeable to leakage from mains or 
services, or to failure of the meters to register. It would seem to 
be worth while attempting to locate the cause of a 20 per cent. 
loss of the water furnished. If slippage of meters is the explana- 
tion, this simply means that consumers are getting more than they 
are nominally paying for, but, if leakage from the mains and 
services is responsible, the result is an absolute loss of water which 
costs money to develop and deliver to the distribution system. 

The average consumption in the 40 systems in which 85 per 
cent. or more of the services are metered is, as reported, 68 gal. 
per day per capita. The average estimated unaccounted-for 
water was, therefore, equivalent to about 14 gal. per day per 
capita, or a loss of 5000 gal. per year per capita, which, if the 
cost is estimated at $25.00 per million gallons of water delivered 
to the distribution system, is equivalent to a yearly cost per capita 
of 123 cents, or approximately the interest on $2.00; in other 
words, a town of 10000 people could afford to expend $20 000 
in order to prevent this loss of 14 gal. per day per person. 

If, then, in these fully metered systems, which undoubtedly 
represent the best condition, only 80 per cent. of the water sup- 
plied is sold to the consumers, the question arises as to whether 
this should be accepted as the highest standard of efficiency which 
can be reasonably attempted. 

If, in any considerable part, the unaccounted-for water is charge- 
able to slippage of meters, then it would seem desirable that in- 
creased attention should be given to the subject of maintained 
accuracy and sensitiveness of meters. 
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If meter slippage is not the explanation of the unaccounted-for 
water, then the loss must be through leakage from the mains or 
services. 

As to the loss from services, 80 per cent. of those replying to 
the circular estimate this to be small or none. As to the leakage 
from mains, 99 of the 131 answers received do not attempt to 
estimate this loss; 18 state it to be very small or none; and 14 
estimate it in percentage of the total amount supplied, the average 
of these few figures being 15 per cent. 

From the replies already received, therefore, — and these pre- 
sumably are from those departments best able to answer the 
several questions, or most interested in the problem, — it is evi- 
dent that, while undoubtedly a considerable portion of the water 
supplied is not sold to the consumer, there is little or no definite 
knowledge of the actual conditions of the pipe joints. The gen- 
eral impression, as indicated, is that the mains are fairly tight and 
that the leakage from services is small. It may also be inferred, 
from various notes in the replies received, that such leakage as 
may occur in mains is located at certain isolated joints and is not 
general. 

One phase of the investigation as conceived by the committee 
was that in reference to the practice of testing pipes when laid. 
Believing that in the majority of cases local conditions would not 
permit the trenches to be kept open until the pipes were tested, 
the question was asked as to the reasonable allowable leakage in 
testing after backfilling, as determined by the measured water 
necessarily introduced to maintain the test pressure. Such a 
method of testing is of course not to be compared with the visual 
examination of the joints under pressure, but it is necessary in 
many cases. 

Of the 131 replies received in reference to testing pipe when 
laid, 76 state such tests are made, 36 that no tests are attempted, 
and 19 that sometimes the pipes are tested and sometimes not. 
The interesting and rather surprising feature in these replies is 
that all but six of those who state that the pipe is tested report 
that the test is made before backfilling the trench. Further, of 
the 75 who replied to the question as to the standard of tightness 
required before putting the pipe in service, 63 state this require- 
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ment to be “ absolute tightness.” Of those who report that it is 
customary to test the pipe when laid, 85 per cent. state that the 
test is made under the working pressure which the pipe is to carry 
in service. Only 18 report tests in excess of working pressure, 
the test pressures ranging from 30 lb. excess to double the work- 
ing pressure. 

From the information received to date, it therefore appears 
that it is quite the general practice to test before backfilling and 
to require absolute tightness under the working pressure. If 
these replies can be accepted as expressing the general practice of 
water departments, it is evident that the present standard is high, 
and the only question which might profitably be asked is as to 
what happens to the joints when the higher pressures due to 
water ram, and more or less incident to the operation of every 
system, are applied, and whether, therefore, pipes should not be 
tested at some pressure above that of working conditions. It is 
noticeable that but very few of the statements made in reference 
to leakage from mains and services are based on any actual tests 
after the pipes have been in use for any period of time, and the 
opinions expressed are generally formed from observation of such 
joints as have from time to time been exposed. Only four defi- 
nite statements of tests for leakage of pipe after periods of use are 
reported, and these indicate only a small loss from the joints. 

Naturally, only those systems where a high percentage of the 
services are metered can make any accurate estimate of the water 
not delivered to consumers. Where less than 75 per cent. of the 
services are metered, waste by carelessness inside the premises 
of consumers is undoubtedly the great factor in determining the 
amount of water supplied — a condition which clearly stands out 
in the replies received, by comparing the water furnished per cap- 
ita with the per cent. of metered services. Thus, with due allow- 
ance for special industrial demands, the relation between meters 
and amount supplied is very approximately as follows: 

100 per cent. metered, 68 gal. per day per capita. 
75 ” ” ” ” 
50 ” ” ” ” 
25 ” ? 110 ” ” 
0 ” ” 125 ’ ” 
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It is therefore evident, as would be expected, without the evi- 
dence of the present investigation, that, in the conservation of 
our water supplies, metering of the services is the great factor, and 
leakage from mains, except in particular instances, is of minor 
importance. 

While this is true, however, there remains the fact that in 

completely metered systems the average unaccounted-for water 
amounts to about 20 per cent. of the total amount of water 
delivered to the distribution pipes. 

Whether it is economically possible to reduce this loss by a bet- 
ter type of joint, better workmanship, testing at pressures above 
normal, cannot be determined by the evidence .thus far made 
available to the committee. The information most needed to 
reach conclusions is that giving the results of leakage surveys, of 
actual tests made after the pipes have been in service some years, 
of experimental work showing the relation between pressure on 
the joints and leakage, and, particularly, data from those depart- 
ments where accurate tests have shown leakage in mains to exist. 
There is no doubt that in many cases there is a large loss from the 
pipe system, even though in the replies received to date to the cir- 
culars of the committee the great majority regard this loss as very 
small, or refuse to make any estimate. 

The object of this brief preliminary consideration of the sub- 
ject is to ask that members who have not replied to the circular do 
so at once, and particularly that any member who has at hand the 
results of definite leakage tests submit such information, which 
will of course be considered confidential. 

An expression of the opinion of members on the general ques- 
tion as to whether further investigation of joint leakage is worth 
while would be of considerable interest. 


DISCUSSION. 


Mr. Barsour. The object of presenting this paper is to bring 
it to the attention of the members. The New England Water 
Works Association is in the habit of creating committees, perhaps 
too many of them. After they are created, the interest falls off. 
The committee cannot get any results without codperation. As 
strongly as I can put it, I hope the members who have not replied 
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to that circular will do so, and particularly the men who have 
knowledge of leakage from pipe will tell us the results of any 
special investigations that have been made. Either that, or we 
have to assume the investigation is not worth while, and we 
might just as well drop it, and the committee so report. 


Discussion AT MEETING oF NOVEMBER 8, 1916. 


Mr. Barsour. This paper was written to stimulate discus- 
sion, with the hope that more definite data would be made avail- 
able for the Committee on Leakage, rather than with the idea that 
it contains much information of definite value. Any conclusions 
which have been drawn from the information already furnished 
the committee are largely confirmatory of results which have 
been reached by other investigations. 

The fact that in entirely metered systems, or in “seen where 
the meters exceed 85 per cent. of the services, at least 20 per cent. 
of the water furnished is, on the average, unaccounted for, does, 
however, stand out, and the question arises as to whether we 
should be content with such a condition. It is to be noted that 
this 20 per cent. loss is not based on a comparison of pump records 
with the water sold, but on the figures furnished by superintendents 
as to the water unaccounted for in their systems, these figures 
presumably making corrections for such items as pump slippage. 
It would seem that a loss of 20 per cent., due to leakage from mains 
and services or to under-registration of meters, which undoubtedly 
represents the best conditions, is sufficiently sizable to justify 
careful consideration of possible remedies. 

We all know that the total unaccounted-for water in unmetered 
systems is enormous; presumably we all agree that metering is 
the great remedy, and yet, as reported by the United States 
Department of Commerce, only 40 per cent. of the services are 
metered in 201 cities, containing 26 000 000 people and having an 
average per capita consumption of 139 gal. per day. This total 
loss is not the subject of our immediate discussion, but, as a means 
of calling attention to present standards of management, a few 
figures may not be amiss. 

The total population in the United States supplied with water 
from public works may be taken, for present purposes, at fifty 
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million people, and the average amount of water furnished per 
day at 100 gal. per capita. The total water supplied daily by 
‘public works is, therefore, in round figures, 5 000 million gallons. 
It is probably a safe statement that 50 per cent. of this quantity 
is wasted, and assuming the actual cost of furnishing the useless 
2500 million gallons to be $25 per million gallons, — and this is 
an extremely low figure, — the cost per day of the water wasted 
is equal to $62 500, or $22 800 000 per year, which is equal to the 
interest on an investment of $500 000 000. Figured in this rough 
way, the results do not speak very well for our present-day stand- 
ard of management of water systems. If it should be answered 
that it is not practicable to prevent this loss, a reasonable reply 
would be that at least we should know more about its causes than 
apparently is known at the present time. 

As already stated, metering is the great means of reducing the 
total waste on which the previous figures are based, but there 
remains the fact that in the fully metered systems, on the average, 
at least 20 per cent. of the water furnished is unaccounted for, 
and probably if more accurate data were available, this percent- 
age would be shown to be materially greater. 

Emil Kuichling estimated 2 500 to 3 000 gal. per mile per day 
as the leakage from well-laid mains; Dextér Brackett estimated a 
leakage of from 10 000 to 15 000 gal. per day in the Metropolitan 
District; and John R. Freeman stated that his best guess of the 
underground leakage in New York was from 25 to 35 gal. per day 
per capita, equal to from 20000 to 30 000 gal. per day per mile 
of pipe. In six cities, with 95 per cent. of the services metered, 
reported by Brackett in 1904, 36 per cent. of the water was un- 
accounted for, equal to an average loss of 11 300 gal. per mile of 
pipe. James H. Fuertes, in the 1906 Report to the Merchants 
Association of New York, presented statistics from thirteen cities 
in which on the average 82 per cent. of the services were metered, 
which showed that 31 per cent. of the supply was unaccounted 
for, equivalent to approximately 18000 gal. per mile of pipe. 
What part of these losses are chargeable to the mains is unknown, 
but from the results of such leakage surveys as have been made, 
and from the reported actual losses discovered in some cities, it 
is probable that 7 500 gal. per mile of pipe per day is a conserva- 
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tive estimate of the water lost by leakage from the 60 000 miles 
of mains now in use in the public supplies of this country, or 450 
million gallons daily. At $25 per million gallons, this is equal to 
a daily loss of $11250, or $4 110 000 per year, or the interest on 
$100 000 000. In the light of this economic waste, it would there- 
fore appear that the subject of leakage from mains is worthy of 
careful consideration. 

The Committee on Water Consumption of this Association 
reported in 1913 * that “in general it may be said that if in a 
well-metered system the water unaccounted for does not exceed 
25 per cent. of the total pumpage, the practice is good.’”’ Doubt- 
less this should be interpreted to mean that ‘a 25 per cent. loss is 
good compared with the average present practice; but is it good 
compared with the standard which should be set up in this age 
when we hear so much about conservation? Should we com- 
placently accept a loss of 25 per cent. as inevitable, and,,if this 
loss cannot reasonably be much reduced in the systems already 
constructed, what about the possibility of better methods of 
construction in the p'pe to be laid in the future? It is, of course, 
out of the question to consider the relaying of present systems, or 
to do more than make leakage surveys and check the larger 
losses; but, in the light of present knowledge, is it not time to 
seriously undertake an analysis of the causes responsible for the 
present large percentage of water unaccounted for? If these 
losses are chargeable to under-registration of meters, then this 
should be definitely made known, and consideration given to the 
- possibility of developing more sensitive or more accurate measur- 
ing apparatus. 

Are we taking sufficient care in testing pipe for watertightness 
when laid? About 60 per cent. of those replying to the circular 
of the committee state that the pipe is tested when laid, and 
all but six make the test before backfilling. In the writer’s ex- 
perience, testing before backfilling in the ordinary work of laying 
distribution systems is rare, and it is undoubtedly from the prac- 
tice of simply turning on the water without any test that a con- 
siderable part of the present leakage develops. The standard 
of those who test, as indicated by the replies received, is “‘ abso- 

= * Journat N. E. W. W. A., XXVII, 29. 
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lute tightness,” but in the writer’s experience this result is not 
easy to obtain, and only possible where the joints are gone over 
several times after the pressure is applied. 

Where pipes are backfilled before testing, the allowable leak- 
age, as determined by such test, has varied greatly in different 
specifications. John H. Gregory, at Columbus, made the limit 
500 gal. per inch-mile per day. At Akron, 200 gal. per inch-mile 
per day was specified, while actual results at Akron showed about 
70 gal. per inch-mile per day. E. G. Bradbury, in his paper be- 
fore this Association in 1914,* proposed 100 gal. per inch-mile 
per day as a reasonable standard for the allowable leakage in 
testing after backfilling, and he figured that the difference between 
500 and 100 gal. per inch-mile per day, estimating the cost of 
the water at $25 per million gallons, would equal a yearly cost for 
water lost in a city of 100 000 people, of $5 256, or; in other words, 
the city could afford to spend $470 per mile in order to save 400 
gal. of leakage per inch-mile per day. 

Again, are the present jointing methods the best qualified to 
maintain tightness after periods of use? Who knows anything 
about the comparative leakage when laid and after several years? 
In this latter connection the history of the work at Grandview, 
Ohio, is of interest. As reported by Mr. Bradbury, the supply 
is measured by a tested meter and all service pipes are metered. 
The 5.5 miles of pipe originally laid were tested before backfilling, 
and the leakage before any connections were made amounted 
to .31 gal. per inch-mile per day, or ‘n other words, the system was 
practically watertight. Subsequently 0.9 miles of additional 
mains were laid, and gradually in the four years since the date 
of original construction the services have increased to the present 
number of 205. Either by less careful work in the extension or 
by depreciation of the original work, or by under-registration of 
the gradually increasing number of meters, the unaccounted-for 
water has increased until at the present time it averages about 
150 gal. per inch-mile per day. An interesting feature in connec- 
tion with these records is that the unaccounted-for water, based 
on three years’ observations, averages 60 gal. per inch-mile per 
day during the six months from October to April, and 213 gal. dur- 

* JourNAL N. E. W. W. A., XXVIII, 315 
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ing the six months from April to October. In other words, the 
records indicate in this system that the unaccounted-for water 
is three times as great during the summer as during the winter 
months. Whether some local explanation can be found for this 
result, or whether it is a reasonable result of temperature changes 
is not known, but data from other systems showing the unac- 
counted-for water during periods of varying temperature would 
be of considerable interest. 

Any information of definite tests of leakage from observation 
of mains after periods of use, or of the effect of temperature on 
leakage, or the results of tests of leakage from lead joints with 
different shapes of bell and spigot or of other types of joints, will 
be of value to the Committee on Leakage, and it is hoped that if 
any members have such information, and are not prepared to 
discuss the subject to-day, they will forward it to the committee. 

Mr. CuarLes W. SHERMAN.* When the committee’s circular 
of inquiry was received, it did not seem to me that I had any data 
which would be of use to the committee. Mr. Barbour’s paper 
has suggested a new line of thought and that data indicating more 
or less perfectly the causes of loss in a fully metered system are 
also of significance. ; 

These notes relate to the experience of the town of Belmont, 
Mass., a residential community of 8 000 people, with no manu- 
facturing, but where there is a considerable use of water by market 
gardeners. The water supply is obtained from the Metropolitan 
Water Works, and is metered at the town line, where it is furnished 
into the distribution pipes. The distribution system consists of 
31.5 miles of main pipes 2 in. to 12 in. in diameter, and 14.75 miles 
of service pipe, with 1430 services. It has been fully metered 
since 1898. The daily consumption for 1915 averaged 52 gal. 
per capita. 

Not only are all the services (including municipal buildings) 
supplied with meters, but there are meters on watering troughs, 
etc., and the water department furnishes a man and a meter to 
measure the water used for sewer flushing. In fact, practically 
all the water used is metered, except that drawn from fire hydrants 
for extinguishing fires. 

* Of Metcalf and Eddy, Consulting Engineers, Boston. 
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The proportion of the water supplied, which has been thus 
accounted for, has been as follows: 


Per Cent. 


No definite data are available to indicate where the water un- 
accounted for goes. In 1910, following the decrease in the pro- 
portion for which we could account, it was thought that there must 
be considerable leaks in the main pipes, and great pains were 
taken to find such leaks. These efforts did not meet with much 
success. Some leaks wefe found, but none of material conse- 
quence, and, as shown by the percentages, the gain in the next 
three years amounted to only about 5 per cent. It was then con- 
cluded that greater care in looking after house meters might show 
a further gain. Previously they had received good ordinary care; 
they were supposed to be read monthly, and it was believed that a 
meter could not be stopped or in bad condition for any consider- 
able period without discovery. However, beginning with 1914 
a systematic following up of all meters was undertaken, and no 
meter was allowed to stay in service more than a certain limited 
time without removal, testing, and cleaning. This policy re- 
sulted in a gain of 7 per cent. in the water accounted for in the 
first year, and a further gain of 11 per cent. in the following year. 
How much more gain can be accomplished in this way, we do not 
know, but we are inclined to believe that not over 10 to 15 per 
cent. of the water supplied is lost through main pipe leaks, and 
it may be possible to account for between 85 and 88 per cent. of 
all the water supplied. 

In this connection it may be interesting to note that in 1915, 
in the high-service district of Belmont, — a section including about 
two miles of 6-in. and 8-in. pipe (on a portion of which the pres- 
sure exceeds 160 lb. per square inch) and 47 services,— the per- 
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centage of the water supplied which was metered to consumers was 
94. 

Our experience here leads us to believe that with good work on 
the main pipes, the loss from joint leakage should not exceed 10 
to 15 per cent. of the consumption; if the service meters leave 
more than this percentage unaccounted for, it is probable that 
the greatest gain can be made by close attention to meters. 

This does not mean that joint leakage may be neglected. In 
my opinion, it does indicate that if, after thorough overhauling 
of meters, the percentage unaccounted for exceeds 15, there are 
probably main pipe losses which can and should be eliminated. 
If the total losses from leakage and under-registration of meters 
can be reduced to 5 or 6 per cent. we shall have made a long step 
in conservation, and one worth the expenditure of considerable 
sums of money. 

Mr. D. A. HEFFERNAN.* Milton’s experiences in this line may 
be interesting to some. We have over fifty miles of mains, all 
cast iron, bell and spigot leaded joint, and about forty miles of 
services, brass, cast iron, cement-lined, enameled, galvanized, 
lead, plain iron, tarred iron, and tin-lined lead, averaging in length 
109 ft. 

In replying to the questions distributed by the committee, I 
answered the one asking for an estimate of the amount of leakage 
in our systems that it was practically nothing. And although we 
have not made an exhaustive test of tightness in the past five 
years, I reasoned this way. 

Milton has been very successful in accounting for its water. 
In 1915, 85 per cent. of its water was accounted for by registra- 
tion of meters. Four causes for the loss of unconsumed water may 
be accounted for in towns 100 per cent. metered, as is the case 
in Milton: 

1. Slippage or under-registry of meters. 

2. Use of water at fires and in blowing off. 

3. Use of water in puddling. 

_ 4. Leakage. 

Meters have been perfected in late years so much that slippage 

has become practically nothing. The under-registry is a point 


* Superintendent of Water Works, Milton, Mass. 


~ 


DISCUSSION. 451 


that amounts to considerable in municipalities that have been 
metering their systems for any number of years. When a meter 
has been in continuous service for fifteen or twenty years, it will 
be found upon testing that the consumer has been benefiting to 
the extent of from 10 per cent. to 30 per cent., varying with the © 
type and size of meter. The remedy is to have a plan of removing 
and making repairs on a certain proportion of meters each year 
so that meters in service over five years will be the exception, not 
the rule. 

A town with any number of dead ends can account for more of 
its water. Milton has upward of 100. These necessitate frequent 
blowing-off, each operation averaging fifteen or twenty minutes. 
Use of water at fires brings up another large factor. Of course, 
these last two points are necessary evils, one of which may, as 
time goes on, be diminished. I refer to the dead-end evil. A 
growing community must countenance the lack of complete cir- 
cuits including the entire system. They can be put in connection 
gradually only in accord with steady growth in one district. But 
until these are completely conquered, comparatively tight systems 
will be looked on as embracing approximate perfection. Fires, 
of course, will always be, and unless each hydrant is metered, 
water thus used must be estimated, not accurately computed. 

We come to water used in puddling the backfill. It is under- 
stood that we find an excuse for a rather small proportion under 
this heading. It is but another small outlet which helps make the 
total large. 

Milton has, on the whole, a rather small percentage left for 
which leaks may be accused. This is borne out by figures of the 
night flow. In 1912, Milton used between 1 and 4 a.m. 12 gal. 
daily per capita. The next year the flow decreased to 10, which 
it has steadily maintained since, the lowest in the Metropolitan 
district. 

Both service and main work is tested under working pressure 
before backfilling. Installing gates at frequent intervals to ac- 
complish this is avoided by means of a testing plug used on 2-in. 
work and over. Milton does all its work, and, therefore, is in a 
position to know that all construction is done under the best pos- 
sible conditions and that nothing is skimped. 
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It has been my experience while connected with the Milton 
Water Department that the great majority of leaks are from causes 
foreign to the water system. Almost 95 per cent. of the main 
leaks may be attributed to cross trenches settling and carrying 
the water pipe down. In many service leaks I blame the leak on 
the condition of the soil; for example, ashes eat quickly into lead 
pipe. 

On the whole, I do not consider that anything is radically wrong 
with our present method of pipe laying, but if it is possible to 
approach nearer to the unattainable absolutely tight system, I am 
with you. 
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REPORT ON WASTE. 


COMMITTEE ON METER RATES. REPORT ON WASTE; 
TO WHICH IS ADDED SUGGESTIONS FOR SERVICE 
CHARGES FOR LARGE METERS. 


[Presented November 6, 1916.} 


Your Committee on Meter Rates presented a preliminary 
report on September 9, 1914, and a final report on February 9, 
1916, on the subject originally referred to it. At the March, 
1915, meeting, after the presentation of the preliminary report, 
your committee was instructed to investigate and report upon 
“the water unaccounted for or lost in leakage,” because ‘‘ that 
question also is involved in meter rates and it would be desirable 
to secure more exact information upon it.” 

Pursuant to this instruction, your committee has collected 
statistics as to the use and loss of water, and other allied matters, 
from a number of completely metered systems, and it now pre- 
sents these statistics, with some comments thereon. These 
records show the normal distribution of business among large 
and small consumers and among large and small meters. 

With the aid of this information, the committee now makes a 
suggestion with reference to service charges for meters from ? to 6 
in. in size. In the preliminary report such a suggestion was made 
for an appropriate service charge for a $-in. meter. Data at 
the committee’s disposal at that time did not warrant extending 
the suggestion to larger meters. With the aid of the information 
now available, the committee now adds this study (which it 
considers suggestive rather than final and definite) to the Asso- 
ciation for consideration. 


WatTeR UNACCOUNTED For. 


Upon being instructed to investigate water unaccounted for, 
the committee was somewhat in doubt as to what investigation 
it could wisely make. A number of methods of approaching the 
problem were discussed. Some of these involved experimental 
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work that the committee did not feel that it could carry out. It 
was then decided to make an inquiry for statistics of members of 
this Association and others having in their charge completely 
metered water-works systems. Systems having more than 90 
per cent. of ail their services metered (those remaining unmetered 
being limited ordinarily to single-faucet houses) were considered 
as completely metered. As it turned out, however, the number of 
unmetered services in the systems for which statistics were ob- 
tained was less than one per cent. of the whole number. It was 
thought by the committee that statistics for systems less com- 
pletely metered would be of little use in this connection. 

In the circular letter which was issued, information was asked 
as to the quantities of water supplied, sold by meter, otherwise 
accurately measured or estimated, and as to the quantities of 
water which could not be accounted for. The opportunity was 
also taken to get information as to a number of allied matters. 
In regard to a few of these matters, the information was so in- 
complete that nothing was done with it, but in other directions 
very gratifying returns were received and the statistics resulting 
from them should be of considerable assistance. 

Returns were received from thirty-five systems that were com- 
pletely metered or very nearly so. Sixteen systems were in New 
England. The others were well scattered over the United States, 
and one was in Canada. 

These statistics were furnished by officers of water works of 
whom nineteen were members and sixteen were not members of 
the Association. They were given in some cases in great detail 
and represented a large amount of patient labor. The thanks of 
the committee is due to those who took so much trouble in their 
behalf, and especially to those who were not members of the Asso- 
ciation. 

These statistics have been summarized and are briefly set forth 
in the following condensed table. They are given in more detail 
in a larger table which accompanies this report, and which shows 
the most important data for each plant. Reference is made to 
this large table for all further details. (See Plate XV.) 
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CoNDENSED SUMMARY OF STATISTICS ON Use AND Loss OF WATER. 


(Averaged by Systems.) 
No. of Systems 
Represented in 
Calculation of 
This Item. 


Total number of services 524 364 35 
Total number of meters 520 719 35 


Average daily output, gallons 289 182 000 
Recorded by meters, gallons 

Otherwise accurately estimated, gallons 

Not accounted for, gallons 59 180 000 
Percent. not:accounted for.; 27.0 


Per cent. of meters ? in. and over in size......... 13.40 
Per cent. of meters 1 in. and over in size......... 3.80 
Per cent. of meters 2 in. and over in size......... 1.42 
Per cent. of meters 4 in. and over in size......... 0.30 
Average size of all meters in terms of one }-in. 


1.43 


Maximum Normal al. Cu. Ft. per 
Output of One Meter. 2 Quarter. 


in. 
3 in. 
1} in. 
2 in. 
3 in, 
4 in. 


Per Cent. of Per Cent. of All 
All Takers. Water Sold. 


Using over 82 gal. dai 61.14 89.19 12& 9 
Using over 246 gal. dai 22.82 66.08 13& 9 
Using over 820 gal. dai 4.91 44.67 14 & 10 
Using over 2 460 gal. dai 1.60 37.51 13«& 9 
Using over 8 200 gal. dai 0.46 27.35 16 & 11 
Using over 24 600 gal. dai 0.15 19.77 4& 9 
Using over 82000 gal. dai 0.05 16.20 16 & 11 
Using over 246 000 gal. dai 0.02 8.25 15 11 


Per j-in. Meter 
Per Meter. Equivalent. 


Total output, gallons daily 492 341 32 & 31 

Total sales, gallons daily 359 245 32 & 31 

Not accounted for, gallons daily... . 130 94 29 & 28 
The full table showing the detailed results here summarized is appended. 


1 
33 
33 
29 
29 
34 
32 
32 
1 200 15 000 11 
2 050 25 000 12 

a : 2 740 33 500 9 

7 580 92000 11 
13 900 170 000 8 : 
4 40 200 490 000 5 
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These systems had 524 364 services and 520719 meters. The 
daily output, estimating roughly for three systems where sales 
are reported but not the total output, is about 300 million gallons, 
or 575 gal. per service. Of this quantity about 140 gal. per service 
is not accounted for. 

The committee is impressed with the fact that the number 
of completely metered systems has greatly increased in the last 
few years. Apparently, also, the percentage of the total output 
that can be accounted for in completely metered systems has in- 
creased. Fifteen or twenty years ago an American water-works 
system that accounted for 60 per cent. of the total output was doing 
well, although in Europe, where the meter system had been earlier 
used and more completely developed, as much as 90 per cent. of 
the output had been often accounted for. The statistics now 
collected indicate that on an average 73 per cent. of the total 
output is now accounted for. 


AVERAGING BY SYSTEMS. 


In general, the average for each system has been obtained, 


and then these averages for all systems reporting that item have 
been averaged. 

This procedure gives the data for small systems as much weight 
as those for large ones. As the conditions of the business in small 
systems vary somewhat from those in large ones, the method 
tends to produce a result which better ‘represents the smaller 
systems than the larger ones. The committee feels it necessary 
to point out this difference, although it believes that the results 
obtained in this way may be more generally useful than those 
that might be obtained by another system of averaging. For 
some of the items an average made up from the total figures is 
also given. 


Many oF THE ReEportTS PARTIAL: 


Only a few of the reports were filled out with reference to each 
item. A complete answer to the committee’s questions required 
a reclassification of accounts, and this involved an amount of 
labor and perhaps also an additional expense that some of those 
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who replied felt could not be undertaken. This was stated to the 
committee in several cases, and it was, no doubt, the principal 
reason why returns were not received from a number of completely 
metered systems for which requests were made. 

In making up the statistics, the returns for each item are used 
for every system for which they are available. The different 
items are, therefore, made up from data from different systems. 
Because of this condition, there are apparent discrepancies in the 
averages. No effort will be made to harmonize these differences. 
The whole study is to be taken not as showing an exact average result, 
but rather as a compilation of representative figures that, without 
being precise, gives one a fair idea of some of the fundamental con- 
ditions of service as the water-works business is now carried on. 


MetHops oF MEASURING WATER. 


A majority of the systems measure their total output by Venturi 
meters. Where pump measurement is used, there is evidence 
of a study of the question of slip in nearly all cases, and suitable 
allowances have been made. Pitometer measurements were 


depended upon in some cases, either directly or for checking up - 
the pumps, and in one case the water was weired. In three gravity 
systems there is no record of the amount of water supplied. 


ToraL Output. 


In 32 systems reporting, the average daily output per service, 
averaged by systems, is 492 gal. per day. The difference between 
this figure and 575 gal. obtained from the gross quantities indi- 
cates the difference that may result from different methods of 
handling the same data, either of which considered by itself 
might be accepted as correct. 


Torau SALEs. 


The average amount of water sold in 32 systems amounted to 
359 gal. per day per service. It is to be noted that three of the 
32 systems are different ones from those used in computing total 
output, and the figures, therefore, are not directly comparable. 


i 
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AMOUNT OF WaTeR Not AccouUNTED For. 


The records from 29 systems, after allowing for all the water 
sold and measured or otherwise accurately estimated, show an 
amount not accounted for of 130 gal. per service daily. (This 
may be compared with 140 gal. obtained by considering the total 
quantities.) 

The water not accounted for averaged 27.0 per cent. of the total 
output. For the several systems, water not accounted for ranges 
from 12 to 49 per cent. Nine systems, or nearly one third of the 
whole number, showed more than 80 per cent., and 4 systems, or 
one seventh of the whole number reporting, showed more than 
85 per cent. of the water accounted for. 

The amounts not accounted for per service vary from 11 gal. 

+ to 385 gal. daily. For 7 systems, or one fourth of the number 
reporting, the water not accounted for was less than 50 gal. per 
service, while for 2 systems less than 40 gal. per service is reported. 

The committee considered the water not accounted for in still 
another way, namely, by taking in account the relative number 
of large meters in the different systems and proportioning the loss 
so that the large meters would take their share in proportion to 
their size. As the number of large meters in the different systems 
varies rather widely, this introduces another element of consider- 
able importance into the calculation. 

In carrying this out, certain ratios were assumed as repre- 
senting the proportionate capacity of the larger meters. The 
figures used were as follows: 


Size of 
Meter. Relative. 
Inches. Capacity. 
A 1 
3 1.67 
1 
13 6 
2 10 
3 22 
40 
6 90 
8 160 
12 360 


These ratios differ slightly for the larger sizes from those used 
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later for another purpose in this report. The differences do not 
warrant a recalculation of the data for the present use, and the 
results first reached are allowed to stand. 

The average size of meters in each system was computed, 
using the numbers of meters of each size and these ratios. In 
this way it was found that the average size of all the meters in 
all the systems was 1.43; that is to say, the discharging capacity 
of all the meters is 43 per cent. greater than it would be if all the 
meters were 3 in. in size. In different systems the excess ranged 
from 1 per cent. to 121 per cent. 

Dividing the loss per service for each system by the average 
size of meters for that system gives the average loss per 3-in. unit. 
Calculated in this way the water not accounted for amounts to 
94 gal. daily for each unit, and for the several systems the range 
is from 11 to 174 gal. Of 28 systems, 8 show water not accounted 
for under 50 gal. per unit daily. 


How THE WATER Is Lost. 


The water that is not accounted for is made up of various 
sources of loss. Included among these may be mentioned the 


following: 

1. Leakage from the mains in the streets. 

2. Leakage from the service pipes between the mains and the 
meters. 

3. Under-registration of meters. 

4. Water used for various purposes, not registered or estimated, 
as, for instance, water used for flushing sewers. 

The committee has no means of distributing the total loss 
among the different sources of loss. It is the committee’s belief 
that under-registration of meters forms a substantial part of the 
total loss in systems where the pipes and service pipes have been 
carefully and systematically followed up for leakage and where 
there have been no considerable uses of water for flushing sewers 
and similar uses without record being made of it. 

As can be ascertained from the statistics which follow, meters 
on about half (48 per cent.) of the total number of services pass 
less than 100 gal. per day. 

There are few meters in use at the present time that will register 
a steady flow of as little as 100 gal. per day. 
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If the amount of water now shown by that half of all meters which 
pass the smallest quantities of water were to pass at a uniform rate, 
it would all pass as leakage without moving the pistons or disks of the 
meters and would fail to be recorded. 

It is recorded in part because that part which is recorded is 
drawn at higher rates, but wherever there is leakage in plumbing, 
so that the leak amounts to less than 100 gal. per day, more or 
less, according to the sensitiveness of the meter, the amount of 
water so lost by leakage will pass without being registered. The 
water that is registered probably is all drawn in, at most, one or 
two hours of total time, and during the remaining twenty-two 
or twenty-three hours of the day there will be no registration of 
whatever leakage there may be in the plumbing. 

Some of the large-size meters will pass much larger quantities 
without registering. 


RELATIVE NUMBER OF METERS OF DIFFERENT SIZES. 


On an average for all the systems, 86.6 per cent. of all the 
meters are of the 3-in. size, but ina majority of systems 94 per 
cent. or more of all the meters are of this size. Meters 1 in. and 
over form 3.80 per cent. of the whole number, and those 2 in. 
and over are 1.42 per cent., while meters 4 in. in diameter and 
over are 0.30 per cent. of the total number. These are the 
figures averaged by systems. 

The figures for the aggregate number of meters being unusually 
complete, it may be of interest to also record the total numbers 
and their distribution. 


Size of Total Number 


Meter. of Meters in Percentage of 
Inches 33 Systems. Total Number. 
5 432 231 84.546 
2 57 406 11.229 
1 11 378 2.225 
1} 3 148 0.616 
2 4005 - 0.783 
3 1 374 0.269 
4 1115 0.218 
6 533 0.104 
8 46 0.009 
10 & 12 8 0.002 


511 240 100.000 


e 
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In making up this table, a small number of 2-in. and 3-in. meters 
are included with the 3-in. meters, and a very few 1}-in. and other 
odd sizes are included with the next size smaller. 


CLASSIFICATION OF SERVICE BY THE AMOUNT OF WATER 
DRAWN BY FEacu. 


This classification according to quantities of water involved 
a large amount of labor to those who reported to the committee, 
and the number of complete returns was smaller than for other 
items. Nevertheless the returns are sufficiently numerous to 
give a very good idea of the normal distribution of takers in the 
various classes. 

In asking for this data, the committee followed the classifica- 
tion which it had suggested in its first report on meter rates, but 
carried it further by subdividing the different classes so as to 
show more completely the number of consumers taking different 
quantities of water. 

In using the returns it will be convenient to refer to the quantities 
in gallons per service per day. All the figures in whatever unit 
reported have been reduced to this basis. 

The lowest limit used in the classification was 82 gal. per service 
per day, which is equal to 1 000 cu. ft. per quarter. 

It is found that (12 systems reporting) 38.86 per cent. of all the 
takers use less than 82 gal. per day. Almost the same number, 
namely, 38.32 per cent., use between 82 and 246 gal. per day. A 
further number, 17.91 per cent., use between 246 and 820 gal. per 
day, making a total of 95.09 per cent. using less than 820 gal. per 
day, or 10000 cu. ft. per quarter. All these takers, ninety-five 
per cent. of the whole number, would come entirely under the 
domestic classification suggested in the committee’s preliminary 
report. 

Following the classification, 3.31 per cent. use between 820 and 
2 460 gal. per day and 1.14 per cent. use between 2 460 and 8 200 
gal. per day, making a total of 4.45 per cent. of all the takers that 
would come under the intermediate classification of the commit- 
tee’s preliminary report. 

Of larger consumers coming under the manufacturing classifi- 
cation, 0.31 per cent. use from 8 200 to 24 600 gal. per day; 0.10 
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per cent. from 24 600 to 82 000 gal. per day; 0.83 per cent. from 
82 000 to 246 000 gal. per day, and 0.02 per cent. over 246 000 
' gal. per day, making a total of 0.46 per cent. of the whole num- 
ber of takers that would use enough water to get the manu- 
facturing rate. 

The data represented by the above brief statement have been 
otherwise arranged and are plotted on a diagram which is pre- 
sented herewith (Plate XVI). This diagram shows the percent- 
age of the total number of consumers taking more than various 
quantities of water daily, arranged in a number of different ways. 
A dotted line shows them averaged by the gross numbers in the 
systems for which the statistics were reasonably complete. A 
broken line shows them averaged by systems, which, as above 
noted, gives one small system the same relative weight in the 
averaging as one large one. Three other solid lines show the 
figures arranged in the order of size, the middle one being the 
medium, so selected that half the results fall below it and half 
above it, while the two lines marked as the normal 10 per cent. 
limit and the normal 90 per cent. limit are the lines which include 
80 per cent. of all the results. Ten per cent. of the results fall 
outside of these limits on either side, representing, on the one 
hand, systems in which manufacturing and large users are 
unusually developed, and, on the other hand, small systems in 
which there are no such uses. 

This diagram shows in compact space a more complete repre- 
sentation of the data than can be well given in a table. 


AMOUNTS OF WATER SOLD TO THE ABOVE CLASSES. 


Averaged by systems (9 to 11 systems reporting), 55.32 per 
cent. of all the water is sold to takers coming under the domestic 
rate; 17.32 per cent. is sold to customers coming under the in- 
termediate rate, and 27.35 per cent. to customers coming under 
the manufacturing rate. 

Averaged by aggregate numbers, the distribution is different, 
as the larger systems supply more water relatively for manufac- 
turing purposes. The following table gives an approximate 
distribution indicated by the data arranged by the total numbers 
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in each class for those systems for which reasonably complete 
reports are available. 


R in Dail tities,| “Average Daily |total Number! Per Cent. of 
"Gel. Daily per Bervies. Quantities Sold | of Services Total Output. 
This Class. Services. 
0 to 82 51 29.420 3.41 1 500 
82 to 246 146 47.865 15.91 7 000 
246 to 820 385 16.755 1463 | 6440 
820 to 2460 1300 3.594 10.59 | 4 660 
2460 to 8200 4070 1.807 16.64 7 320 
8 200 to 24600 12 700 0.356 10.27 4 520 
24 600 to 82000 42 300 0.071 16.37 7 200 
82 000 to 246 000 120 000 0.024 6.52 2 870 
Over 246 000 311 000 0.008 5.66 2 490 
Total 440 100.000 100.00 44 000 


These figures are made up by approximate methods, with a 
few doubtful returns excluded. They are believed to represent 
the distribution fairly well and they check the total very well, 
for they show 440 gal. per service on an average sold, and adding 
the 140 gal. per service not accounted, which is the average from 
the total number, makes 580 gal. per service. This checks ap- 
proximately the 575 gal. found by direct division. 


QUANTITY OF WaTER DELIVERED BY METERS OF VARIOUS SIZES. 


The statistics collected by the committee permitted an approxi- 
mate study to be made of the amounts of water delivered by 
meters of various sizes. This study is made by graphical methods 
(plotting on logarithmic paper) and is approximate. It rests on 
the fundamental assumption that the largest meter in any sys- 
tem supplies that service in the system from which most water 
is drawn; and that all the other services are to be assigned to the 
meters of the several sizes in the order of their outputs. This is 
not strictly correct, but for practical purposes it may not be much 
in error, because there are bound to be as many larger meters 
coming under any given limit as there are smaller meters exceed- 
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ing it. There will be some variations both ways, but in the 
aggregate these will balance. 

Examined in this way, it appears that the normal maximum 
output for one -in. meter (data from 11 systems) is 705 gal. per 
day. In other words, averaged by systems there are as many 
8-in. meters as there are services from which less than 705 gal. 
per day are drawn. The average output from all the 3-in. meters 
is considerably less than this. Averaged by systems, it seems 
to be about 116 gal. per day. The 705 gal. per day, or 8 600 
cu. ft. per quarter, is the normal maximum limit for output of a 
meter of this size. 

Different systems vary rather widely in the maximum limits 
for 3-in. meters, quantities ranging from 220 to 1 370 gal. daily 
being found. This difference is to be attributed prineeany 
to the divergence in practice with reference to the use of ?-in. 
meters on the larger domestic services. 

The classification of quantities is not available for some of the 
systems using the largest proportion of 2-in. meters, and, if these 
statistics were available and were included, it is probable that it 
would lower considerably the average limit for the 3-in. meter 
probably to between 300 and 400 gal. daily. There is a similar 
but less marked variation at the line between the 13-in. and the 
2-in. meters. 

In a similar way, the average maximum outputs for other sizes 
of meters are as follows: 


Corresponding 
Size of Normal Number of 
Meter. Maximum Output. Cubic Feet 
Inches. Gal. per Day per Quarter. 
3 705 8 600 
3 1 200 15 000 
1 2 050 25 000 
1} 2 740 33 500 
2 7 580 93 000 
3 13 900 170 000 
4 40 200 490 000 


The detailed figures show considerable divergence of practice 
with reference to the amounts of water that meters of all sizes 
will handle, but the divergence with respect to the line of divi- 


sion between 3-in. and 3-in. meters is much greater than else- 
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where, and the committee suggests that an interesting and profit- 
able subject for discussion by the Association would be the ques- 
tion as to whether it is better to use a 3-in. meter or a 3-in. meter 
for services drawing from 300 to 1000 gal. per jon Such a 
discussion would tend to establish the principles that should 
govern, and it might aid in reaching a more logical and scientific 
method of determining the size of meters required for various 
services. 

It is, of course, true that services are occasionally found which 
require water at a certain rate, and where that rate determines 
the size of meter even though the total aggregate draft is small, 
but it would seem as though, generally speaking, some relation 
between the normal rate of draft and the size of meter in the 
larger domestic services might be found. 

The distribution of the whole output among meters of different 
sizes, estimated by the aid of graphical and roughly approximate 
methods (subdividing as a matter of interest the 3-in. meters 
into four divisions) is shown by the following table: 


. of Services. » per Day. Gallons Daily. Water Sold. 

Sa 25 50 1 250 2.84 
3b 25 90 2 250 5.11 
gc 25 150 3 750 8.52 
id 9.546 275 2 620 5.91 
Total 3 84.546 116 9 870 22.38 
3 11.228 580 6 500 14.82 

1 2.225 1 700 3 780 8.59 
1} 0.616 2 380 1470 3.34 
2 0.783 5 500 4 300 9.77 
3 0.369 10 000 3 690 8.39 
4 0.218 20 000 4 360 9.91 
6 0.104 70 000 7 280 16.55 
Larger 0.011 250 000 2 750 6.25 

100. 440 44 000 100 


In this connection, a table from the New Orleans annual re- 
ports for the years 1913 and 1914, George G. Earl, general superin- 
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tendent, shows the average daily drafts of water by meter sizes 
as follows: 


Size of Average Draft per Service. 

Meter. Gal. per Day. 

Inches. ~ 1913. 1914, 
3 148 162 
3 370 410 
1 1120 1100 
13 2 400 3 100 
2 6 100 6 500 


This record is unique and most interesting. It is comparable 
with the average results deduced by the committee from the 
statistics furnished to it. The committee suggests that others 
might find it advantageous to follow this method of keeping track 
of sales classified by meter sizes. With books arranged for that 
purpose, it would not appear that the additional labor involved 
would be great. 

CONCLUSIONS. 


The committee concludes that with present American condi- 
tions, with a pipe system that has been carefully watched for 
leaks and made as tight as it is reasonably practical to make it, 
with complete metering and with meters carefully tested and kept 
in order in accordance with the best current practice, one may 
reasonably hope at the present time to reduce the unaccounted- 
for water to 20 per cent. of the total output, or to from 60 to 80 
gal. per service daily. Some systems that are well managed fall 
short of these standards, and occasionally more favorable con- 
ditions may be reached and still lower figures obtained. 

Better systems of testing old pipes in streets and service pipes 
between the street mains and the meters, a raising of the standard 
of efficiency of small meters at low rates of flow, the use of com- 
pound meters or other improved devices for making certain the 
registration of low flows through the larger meters, and estimating 
carefully by the best available means the amounts of water 
drawn for all uses where measurement by meter is not possible, 
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will all tend to increase the amount of water that can be accounted 
for. 

Information as to the normal distribution of business between 
large and small takers and of the normal range of output for 
various meter sizes, made available by the statistics presented, 
should be helpful in discussing the question of meter rates and 
their classification and especially in fixing fair service charges 
for meters of the larger sizes. 


SERVICE CHARGES FOR LARGE METERS. 


Considerable interest in this subject is indicated by the inquiries 
that have come to the committee in regard to it. It is the com- 
mittee’s view that the service charge for all meters, like the price 
per 1 000 gal. of water, should be left to local judgment and should 
be fixed in accordance with local conditions, and that the com- 
mittee should make no invariable recommendation in regard to it. 

The committee has already made, in its preliminary report, a 
suggestion with regard to the service charge for 3-in. meters, and 
a like suggestion in regard to the service charges for larger meters 
coming from this committee may be helpful to many members. 

The following study is made as to fair charges for larger meters. 

Service charges for large meters should be based in a general 
way upon their carrying capacity. The carrying capacities of 
different meters of the same size vary greatly, and it is no easy 
matter to get a general basis that will be sufficiently accurate 
at all points. The committee considers in a general way that a 
2-in. meter is equivalent in discharging capacity to ten 3-in. 
meters, and it takes a 2-in. meter as the starting point for the 
discussion. 

Comparison may be made on the basis of areas, that is, by the 
squares of the diameters. In the case of larger meters, this is 
nearly accurate. In the case of smaller ones, the diameters used 
to designate the meters are understood to be nominal and may 
differ somewhat from the exact figures. Nevertheless, the areas 
computed from these diameters do give something of an idea of 
the relative capacities. 

The relative carrying capacities of disk meters at a fixed loss 
of head, as given in the American Civil Engineers’ Pocketbook. 
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page 967, may be used. It is, of course, understood that different 
makes of meters vary a good deal in their capacities. The figures 
mentioned were compiled by the chairman of this committee, some 
years ago, after receiving returns from various manufacturers of 
meters and examining records of experiments by a number of 
members of the Association, and they were selected as being rep- 
resentative of the different sizes... Round figures were used, and 
they are to be taken as a general indication only. 

The maximum normal amount of water supplied by each size, 
as deduced by this committee from the returns made to it in the 
inquiry with reference to waste prevention, may also be used. 
The figures obtained in this way represent only a limited amount 
of data, but that is the best of its kind now available to the com- 
mittee. There are some irregularities in the scale. For instance, 
2-in. and 4-in. meters are distinctly more popular and are used 
in larger relative numbers than some of the intermediate sizes, 
and in fixing the normal capacity of meters the influence of the 
tendency must be discounted to reach the fair relative capacities. 

The relative capacities of meters of several sizes calculated 
in each of these three ways, taking the capacivy of a 2-in. meter 
as ten in each case, are as follows: 


|Ratio of Carrying|Ratio of Maximum 

Size of Meter. | Ratio of Areas. | Capacities of Disk | Normal Outputs | Ratio Used for 
Inches. Meters at Fixed |Indicated by Com-| This Discussion. 
Loss of Head. mittee’s Statistics. 


No 


SERVICE CHARGES DEDUCED FROM THESE Ratios. 

In the preliminary report of this committee, of September 9, 
1914,* it was suggested “‘ that the service charge for a 3-in. meter 
would be made up of three parts, namely, — 

* Journat N. E. W. W. A., XXVIII, 199. 
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| | 185 | 
1 | 3.20 
1} | 6.25 
3 | 20.80 
4 | 35.00 | 
6 | @250 | 
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“ First, 10 per cent. of the average investment of the works in 
the service pipe and meter. 

“Second, $1 per annum for reading meters, billing, and col- 
lecting. 

“ Third, $2 per annum for the probable value of unregistered 
water. 

“For a domestic service cha‘ ge with 3-in. meter, the ordinary 
service charge may properly be $3 when the service and meter 
are paid for by the taker; $4 when the meter is furnished by the 
works; and $5 or $6 where both meter and service pipe are paid 
for by the works; the lower figure being used where the average 
cost of the service pipe is under $15 and the higher where it is 
greater than $15.” 

The item in this calculation for a large meter corresponding 
to the $2 per annum in the above schedule, “ for the probable 
value of unregistered water,” must also cover any cost to the 
system that there may be in the extension of mains and other 
facilities that will be necessary in connection with the use of large 
service connections, and any value that there may be to the taker 
in having large quantities of water available instantly for any 
purpose. 

With reference to the amount of water under-registered by 
large meters, it is interesting to note that in the experiments 
made by F. C. Kimball, at Knoxville, presented to this Associa- 
tion on September 10, 1903,* that of nine 6-in. meters furnished by 
their makers for test, only three were able to register a flow of 
4 500 gal. per day. In other words, in a majority of new 6-in. 
meters, 4 500 gal. per day would pass entirely without registra- 
tion. At 10 cents per thousand gallons, such an amount of leak- 
age continuously for a year amounts to $164; and if, on an aver- 
age of 6-in. meters, the leakage amounts to one half this quantity, 
it amounts to $82 per annum. 

The possibility of loss of this quantity of water, and in some 
cases of a much greater quantity, is not to be taken as the sole 
ground for the service charge. Nevertheless, the facts that such 
losses are possible; that such losses do exist in many or most 
services; that the works have to furnish the water that is so lost; 


* JourNnaL N. E, W. W. A., XVII, p. 305 
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that water costs money, and that the value of the water lost 
must be made up in some way, are among the substantial elements 
that must be considered in arriving at an equitable service charge. 
Following the matter further, the service charges for larger 
meters are reached as follows: 


Service Charge, 
Size of Meter. Relative $2 per Unit of being $2 per Unit | Round Figure 
Inches. Capacity. Capacity. of Capacity to be Used. 
| with $1 Added. 

3 $1 $2 $3 $3 
3 1.7 3.40 4.40 5 
1 3 6 7 7 
13 6 12 13 12 
2 10 20 21 20 
3 20 40 41 40 
+ 30 60 61 60 
6 60 120 121 120 


It is interesting to see how much per thousand gallons the 
application of these service charges would amount to for quantities 
of water that may be taken as the normal outputs for meters of 
the different sizes. 

Taking annual quantities and smoothing the figures a little, 
by taking into account both the actual performance as indicated 
by the committee’s returns and the possible performance as indi- 
cated by the relative capacities of the meters, we have the fol- 
lowing tabular statement: 


| Service Service 
Greatest Least Charge Charge 
: | Normal Quan- | Normal Quan- | in Cents per | in Cents per 
Size of Service | tity per Annum, | tity per Annum, | Thousand Gal. | Thousand Gal. 
Meter. Charge. Thousands Thousands for Greatest for Least 
Inches. of Gallons. of Gallons. Normal Normal 
| | Quantity. Quantity. 
4 | $3 | 300 | 0 1.00 —_ 
3 | 5 500 300 1.00 1.67 
500 0.78 1.40 
| | 900 0.67 1.33 
2 | 20 | 3000 1 800 0.67 oe 
3 | 40 | 6000 3 000 0.67 1.33 
4 | 60 | 9000 6 000 0.67 1.00 
6 | 120 | 18 000 9 000 0.67 1.33 
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This indicates that, for the 3-in. meter on the largest services 
normally handled by meters of this size, the service charge will 
amount to 1 cent per 1000 gal. With one sixth of this amount 
passing, which perhaps approximately represents the average 
work of a 3-in. meter, the service charge is equivalent to about 
6 cents per 1000 gal. The table shows the corresponding figures 
for all the sizes. For the larger meters the service charge ranges 
from } of a cent per 1 000 gal. for meters working to the ordinary 
limit of their capacity, increasing to an average of about 14 cents 
per 1000 gal. for meters passing the smallest normal quantity, 
which is taken as equal to the greatest normal quantity handled 
by a meter of the next smaller size. In other words, in a general 
way for manufacturing meters the service charges adjusted in 
this way would vary between 2 of a cent and 13 cents and probably 
would average about 1 cent per 1 000 gal. for meters working at 
normal capacity. 

In connection therewith, a manufacturing rate would naturally 
be selected about 1 cent per 1 000 gal. less than would be used if 
these service charges were not to be collected. 

With this procedure followed, the water works could always 
let the taker select the size of meter. If the taker selected a 
large one, the works would be insured of a return for it commen- 
surate with its cost and with the probable general cost of supply- 
ing the extra mains and connections required in connection there- 
with and of standing the extra losses of water by leakage and 
under-registration that also must be anticipated. In other 
words, the water-works plant would have no objection to the 
installation of large meters in any number if the takers were willing 
to pay for them. This the committee believes is a logical con- 
dition for the best interests of the business. It can only be se- 
cured by the use of an adequate service charge. 

If any taker has a meter which is worked to the limit of its 
capacity, that is to say, one that is supplying more than the 
ordinary maximum assumed for that size of meter, the effect 
would be that such a taker would get automatically a small dis- 
count on his bill, because the service charge for that meter would 
be applied to the larger quantity of water drawn through it. 
On the other hand, if a meter considerably larger than needed, 
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or than is usual for the quantity drawn, were used, the service 
charge would amount to more per 1000 gal. than the normal 
amount and the taker would be paying something extra for the 
extra capacity required and furnished to him by the works. 

The use of such service charges would tend to discourage the 
use of unnecessarily large service connections and meters, and 
this is a desirable condition.- On the other hand, with a one cent 
reduction in the manufacturing rates, there is no increase in bills 
in case of a normally busy meter. 

The committee suggests further that the service charge always 
be reckoned on the size of meter and not on the size of service 
pipe, thus giving an opportunity to one who has put in a meter 
that is too large to substitute a smaller one and get the benefit 
of the smaller service charge without having to change his service 
pipe. This arrangement also permits the use of a larger service 
pipe than is needed to anticipate reduction of carrying capacity 
by corrosion through a long term of years, without requiring the 
use of an unnecessarily large meter, with payment therefor. 

The figures above mentioned in no case include 10 per cent. of 
the cost of the service and meter as far as paid for by the works 
and included by the committee as part of the service charge on 
3-in. meters, and this allowance should be added wherever the 
customer does not pay the first cost of the service and meter. 


CONCLUSION. 


Your committee, after considering the further discussions by 
members of the Association, renews its recommendation that the 
Association adopt the form of meter rate schedule presented to it 
by your committee, and printed on page 361 of the JouRNAL of 
this year, as a standard form of rate for gradual adoption as meter 
rates are revised and when new rates are to be made. 

This schedule is drawn in terms so broad that it covers both 
the uniform rate for all quantities as now used by a few systems 
and the sliding scale which is in much more general use. 

Its principal advantage is that it simplifies and standardizes 
the sliding scale and also the question of whether a minimum rate 
or a service charge shall be used and the question of how the 
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amount shall be determined and applied, but it does this in a way 
that permits the uniform rate to be used where it is preferred. 

The committee believes that this form of schedule provides 
all needed flexibility for present water-works conditions and that 
it will do away with many unjust discriminations contained in 
existing schedules of meter rates, and that its adoption will facili- 
tate comparison between rates in different systems. 

The committee believes that it has now completed all the work 
that it has been asked to undertake, and it requests that it be 
discharged. 

Respectfully, 
ALLEN Hazen, Chairman, 
A. W. CuDDEBACK, 
A. E. BLACKMER, 
JaMEs L. TIGHE, 
CHARLEs R. BeEtrTss, 
PHILANDER Betts, 
Committee on Meter Rates. 


DISCUSSION. 


Mr. ALLEN Hazen.* Perhaps I may say a few words in re- 
gard to this schedule,f the adoption of which is recommended by 
your committee. The discussions that have taken place show 
that there has been some misunderstanding in regard to what it 
proposes, although I think a reading of the preliminary report 
and the final report would clear these up. 

This proposed schedule does not fix meter rates. It simply 
fixes a form and leaves the rates to be written in, larger or smaller 
as local conditions require. The form of the schedule permits 
the sliding scale, but does not require it. It is broad enough to 
cover either a uniform rate or the sliding scale. At the present 
time I suppose nine tenths of all the water-works systems in the 
country use the sliding scale; but the sliding scale as now used is 
tremendously varying. There are almost as many forms of it as 
there are water-works systems. The committee believed that 
one simple standard form would answer just as well and a great 


* Of Hazen, Whipple and Fuller, New York. 
+ XXX, 361. Presented February 9, 1916. 
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deal better than these endless variations, and the form suggested 
is the one which the committee believes will be most generally 
serviceable. 

Adopting this form of schedule, then, means standardizing the 
sliding scale and standardizing it in such a way that one who 
prefers the uniform rate can use it. 

And in connection therewith the committee has made recom- 
mendations in regard to service charges, although the amounts of 
the service charges that have been suggested by the committee 
are not part of the form of schedule that is recommended for adop- 
tion. The committee thinks that these amounts should not be 
adopted, but, like meter rates, should be left open for discussion 
in individual cases. The committee hopes its suggestions will be 
helpful, but it does not want to make them binding on any one. 

Now, a good deal of the discussion of the committee’s report 
related to the relative merits of the uniform rate and the sliding 
scale. That was a matter which the committee did not report 
upon. The form of rate schedule proposed by the committee is 
broad enough to cover both kinds of rates. There are many 
members of the Association who believe that the uniform rate is 
' the logical form for use, and they may be right. I was disposed 
myself some time ago to think that a uniform rate in connection 
with adequate service charges would be fairest, but further study 
of the question has shaken my confidence in that earlier conclusion. 

The whole cost of supplying water may be divided into three 
parts. There are various ways of classifying it, but I suggest for 
your attention this division. The annual cost may be most con- 
veniently considered. 

First, the cost of supplying water, including all the costs that 
there are up to the point when the water is delivered under pres- 
sure at a reasonably central point. This includes interest (or a 
proportional part of the net profits) on the whole investment or 
worth of the supply works and of the land held for use in connec- 
tion with the supply; the depreciation on those works; all oper- 
ating expenses, and a pro-rata division of general expenses of all 
kinds that cannot otherwise be assigned to a part of the service. 

Second, the cost of distribution, including all the costs that 
there are for pipes in the streets and distributing reservoirs, and 
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the care of the pipes and the work that is done to prevent and 
stop leakage, and the value of whatever water may be lost as 
leakage from the pipes in the streets. 

Third, the service cost, including the costs of service pipes and 
meters as far as they are borne by the water-works department, 
and all the costs of reading meters, billing, collecting, and general 
office expenses, and the value of whatever water may be lost as 
leakage or as under-registration of meters. 

The whole annual cost of supplying water may be divided into 
these three parts, and the division may be made complete by 
dividing, pro-rata, taxes, salaries of general officers, etc., so that 
every cent of the gross income is assigned to one of the three parts. 

Now, then, the cost of the water per thousand gallons is the 
cost of water under the first heading divided by the total annual 
output, and this cost is the first part of the meter rate. That 
ought absolutely to go with every gallon of water that is supplied, 
and it ought to be uniform to every one, whether a person takes 
one gallon or a million. 

To drop for a moment our logical order, the service costs in 
the third heading can best be assessed on the takers as service 
charges. They can be and often are carried in other ways; that 
is to say, they can be loaded as a price per thousand gallons on 
the water sold, but the simplest and fairest way is to have all the 
service costs assessed on the services in proportion to their sizes, 
and that is what the committee thinks should be done. 

We have left for disposal the distribution cost under the second 
heading. A part of the distribution cost is the fire service cost. 
Most of the fire service cost is included in the distribution cost. 
Most water-works systems receive some revenue for fire protec- 
tion; most of them receive very much less for fire protection than 
the fire protection is really worth. The difference —that is, the 
excess in fair value over actual collections—has to be carried by 
the water rates. This unpaid part of the cost of fire service has 
to be paid by the water-takers in some form. They also must 
bear all the other costs of distribution. When actual receipts for 
fire service are taken out, all the rest of the cost of distribution of 
the water has to be carried by the water rates in some way. The 
money must be raised. Now, how is it going to be done? 
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Some people have thought that the distribution cost should be 
added to the service charge. There is a good deal to be said in 
favor of that view. That view has been reflected in the Wiscon- 
sin Commission’s decisions, and in the writings of some people who 
have studied the matter closely. As far as the larger services are 
concerned, I think, perhaps, that is as good a way as could be 
adopted. But the rub comes with the 3-in. meters. Ninety per 
cent., more or less, of all services are through $-in. meters, and a 
service charge adjusted to the size of the meter is absolutely uni- 
form for 90 per cent. of all the takers. Now, the 90 per cent. of 
the takers who use 3-in. meters do not represent by any means 
uniform conditions; they represent quite the reverse. There is 
the greatest diversity of conditions among those consumers. And 
if the whole of the load of the distribution cost is added to the 
service charges ox meters, and all 3-in. meters carry the same load, 
it means that the smallest takers, the smallest houses, are assessed 
to a point that it isn’t wise to attempt to assess them and to a 
point that the business won’t stand. As a practical proposition, 
gentlemen, you can’t do it. The service charge cannot be loaded 
in that way, and the reason for it is that 90 per cent. of your serv- 
ices are through the same size of meters. There isn’t any reason 
for splitting up this 90 per cent. of the meters into different sizes, 
and the committee does not know of any ready way by which 
those services can be classified and different service charges ap- 
plied to some of them from those that are used for others. So 
loading the whole distribution cost on the service charges practi- 
cally cannot be done. 

Now, another way is to load it all on the price of the water. If 
we divide the whole cost of distribution by the whole quantity of 
water that is sold, we have the average total unit cost of distri- 
bution that can be added to the cost of the water. That can be 
done. That results in the uniform rate, and if it is desired, that 
is allright. But looking at it as a matter of cost to the works, the 
average industrial service, as the committee finds from these sta- 
tistics, takes 30 000 gal. of water per day. The average domestic 
service takes just over 100 gal. per day. Anybody knows that it 
costs more per 1 000 gal. to handle two or three hundred domestic 
services with two for three miles additional street pipe than it 
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does to serve one manufacturing establishment. From the stand- 
point of cost of service, from the standpoint of ordinary business 
methods, an industrial service, taking an average of 30000 gal. 
per day, naturally would get, and under American practice in nine 
cases out of ten does get, a lower rate per 1000 gal. than a do- 
mestic consumer taking only 100 gal. per day. It is cheaper 
relatively to maintain the service of the large taker, and all the 
conditions of business, and nearly all the precedents, are in favor 
of that arrangement. If the uniform rate is adopted, the manu- 
facturer is loaded to pay for the deficiency in revenue on the small 
services. That can be done. No system of water rates will dis- 
tribute the load just where it ought to go, and it may be that the 
inequalities that grow out of the uniform rate are not so great 
that they cannot be tolerated. 

But the other point of view is that, because of the well-known 
greater cost of service in supplying the small customers, this load 
is not to be distributed on all the water evenly, but instead it is to 
be distributed unevenly, putting some of it on all of the water and 
more of it on the water drawn by smaller services and on those 
that are intermediate in size. 

That, gentlemen, results in the sliding scale. Perhaps it does 
not all work out in a way that you will think is ideal; there may 
be objections to it, but I am inclined to think, from the standpoint 
of the cost of the service and from the standpoint of the value of 
the service to the takers, that perhaps a scale with a moderate 
amount of slide in it comes nearer to doing even-handed justice 
between all the classes of consumers than anything else which can 
be suggested at this time. 

Most of the arguments that have been presented to this Asso- 
ciation and to this committee against the sliding scale have been 
directed against scales with excessive amounts of slide; and I 
think they are absolutely sound when used in that way. That is 
to say, scales that slide so much that the manufacturer gets water 
for a fifth or a tenth of the price per 1 000 gal. that is paid by the 
domestic consumer cannot be defended in this year 1916. They 
may have grown out of conditions that existed many years ago 
when the water-works business was young, and they may have 
been justified by earlier conditions. I think as a matter of fact 


478 REPORT OF COMMITTEE ON METER RATES. 


that they are mostly inheritances that have come down from 
earlier times, and whether or not they were right when they were 
adopted does not much concern us now. But at the present time 
such rates cannot be justified. They are discriminatory, and the 
arguments which have been presented against the sliding scale, 
as far as they relate to scales with such a great amount of slide, 
are absolutely sound, and the committee agrees fully that such 
excessive slides ought not to be permitted. 

The committee did not think it was its function to determine 
absolutely the amount of slide in the scale, but it did express to 
the Association in no uncertain terms that it thought the amount 
of slide should very rarely exceed a 2-to-1 ratio. 

That, gentlemen, is what the committee has tried to do in this 
report which is before you, and I want to add that this form of 
rates which has been recommended to the Association has already 
been adopted by the Hackensack Water Company, a company 
supplying water in the suburbs of New York to some 300000 
people more or less. That has been brought about largely by 
one member of our committee; and I understand from Mr. Sher- 
man that it has also been adopted at Middletown, Conn., and it 
is also under consideration in a number of places where the ques- 
tion of rates is up at the present time. It isn’t the committee’s 
idea that adopting this schedule commits any one to it, or that 
any rates will be revised sooner than they otherwise would be. 
It simply sets up a standard to work to whenever the question of 
rate revision is up in your respective systems, and we hope that 
having such a standard which will be gradually worked to will 
result ultimately in working out and eliminating the erratic varia- 
tions in rate schedules which exist at the present time and will put 
the whole business on a more rational and satisfactory basis. 

(It was voted to accept the reports of the Committee on 
Meter Rates, and adopt the recommendations, and the com- 
mittee was discharged.) 
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The thirty-fifth annual convention of the New England Water 
Works Association was held in Portland, Me., September 13, 14, 
and 15, 1916, the official headquarters of the Association being 
at the City Hall, where the sessions of the convention were held 
and the Associate members displayed their exhibits. 
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C. Godfrey. 

The Goulds Mfg. Co., C. W. Fulton, 
L. Loewe. 

The Hartford Contractors Supply 
Co., K. B. Noble. 

F. H. Hayes Machinery Co., F. H. 
Hayes. 

Hays Mfg. Co., C. E. Mueller, 
F. T. Myers. 
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Howard. 
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W. T. Kershaw, J. H. Smith. 
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The Leadite Co., G. W. McKay, Jr., 
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Lead Lined Iron Pipe Co., F. H. 
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Ludlow Valve Mfg. Co, A. R. 
Taylor. 

Macbee Cement Lined Pipe Co., 
J. D. MacBride. 

H. Mueller Mfg. Co., G. A. Caldwell, 
J. B. Clark, H. S. Tracy. 

Multiplex Mfg. Co., J. F. Casey. 

National Meter Co., J. G. Lufkin, 
H. L. Weston. 

National Tube Co., H. T. Miller, 
F. N. Speller. 

National Water Main Cleaning Co., 
B. B. Hodgman. 

Neptune Meter Co.; H. H. Kinsey, 
R. D. Wertz. 

The Pitometer Co., E. D. Case. 

Pittsburgh Meter Co., B. E. Arnold, 
J. W. Turner. 

Rensselaer Valve Co., C. L. Brown, 
J. S. Warde, Jr. 

Ross Valve Mfg. Co., William Ross. 

S. E. T. Valve and Hydrant Co., 
C. L. Lincoln. 

Simplex Valve & Meter Co., G. W. 
Stetson. 

A. P. Smith Mfg. Co., F. L. North- 
rop, A. C. Neiman. 

The Smith & Abbott Co. J. H. 
Douglas, W. H. Goodwin, E. F. 
Hayden, R. C. Parker, S. F. 
Seavey. 

Standard Cast Iron Pipe & Foundry 
Co., W. S. Setti, J. C. Atwell, 
S. D. Higley, H. F. Hoyt. 

Union Water Meter Co., D. K. Otis, 
E. K. Otis. 

United Brass Mfg. Co., H. A. Hag- 
dowy, J. A. Sharp. 

United States Cast Iron Pipe & 
Foundry Co., E. B. Grubb. 

Wallace & Tiernan, Inc, M. F. 
Tiernan. 

Warren Foundry & Machine Co., 
A. J. Girard, J. H. Morrison. 

Water Works Equipment Co., W. H. 
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Van Winkle, Jr. W. H. Van Henry R. Worthington, W. F. Bird, 


Winkle. 
R. D. Wood & Co., H. M. Simons, 
C. R. Wood. 
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’ Samuel Harrison, E. P. Howard, 
A. M. Pierce, H. F. Peake. — 107. 
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Mechanics Falls, A. C. Frank. 

Pittsfield, A. H. Burse. 

Portland, Miss N. M. Alvord, George 
S. Beal, W. L. Blake, E. O. 
Boothby, Wilford G. Chapman, 
A. E. Clark, Harold B. Cole, Philip 
T. Conley, Mr. & Mrs. James W. 
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Fuller, Mrs. P. Y. Gray, L. B. 
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Mrs. C. R. Harris, E. C. Hersey, 
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son, Wilmot G. Jackson, Miss 
Kathleen Jarrett, William E. Jef- 
fords, H. I. Jordan, Loring M. 
McKenney, George 8S. Merrill, 
Mr. & Mrs. W. B. Moore, Miss 
Florence Mosher, Daniel E. Moul- 
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W. Nelson, Mrs. S. H. Noyes, 
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Admiral Robert E. Peary, E. E. 
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Sears, Harold F. Schnurle, Thomas 
Tetreau, M.D., Mrs. Milton 
Thorne, Winslow E. Townsend, 
Mr. & Mrs.’ Frank S. Wallace, 
Mrs. North M. West, Mrs. G. F. 
West, Mrs. Vernon F. West, Mrs. 
A. M. Pierce, James H. Heald. 
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Elliott, C. S. Osgood. 

Sanford, Mrs. F. L. Andrews, Miss 
Marion Andrews. 

Sebago, L. J. Johnson, 
Johnson. 

South Portland, Mr. & Mrs. Albert 
D. Boyd, Fred C. Boyd, Miss 
Lilly Kramer. 

Waterville, Mrs. B. Brown, Mr. & 
Mrs. H. D. Eaton. 

Westbrook, Joseph E. Perry. 

Yarmouth, John A. Seabury, Miss 
Ada B. Seabury. 


William 


New HAMPSHIRE. 
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Manchester, Mrs. J. H. Mendell, 
L. H. Shattuck. 
Somersworth, Mrs. John Parsons. 


VERMONT. 
Burlington, Julia Simays. 


. MASSACHUSETTS. 


Andover, Mrs. Lottie M. Cole, Mrs. 
E. M. Weeks, F. E. Smith. 

Arlington Heights, Mrs. J. D. Mac- 
Bride. 

Attleboro, Mrs. H. J. Goodale, Carrie 
L. Perry, Mr. & Mrs. H. A. Smith, 
Mrs. G. H. Snell. 

Boston, Mrs. F. M. Bates, Miss 
Pearl L. Bates, Mrs. G. A. Cald- 
well, Mrs. A. L. Davis, Mrs. G. C. 
Emerson, F. J. Foley, D. L. 
Furners, E. G. Facy, Mrs. R. J. 
Flinn, Elizabeth R. Flinn, C. F. 
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William 8S. Johnson, Mrs. A. S. 
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Sarah W. Mayo. 
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Cambridge, Mrs. L. M. Hastings, 
T. J. Mulvahill, Patrick T. Mullin. 

Chelmsford, Mrs. Walter McMahon. 
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Sullivan. 

Cohasset, Mrs. D. N. Tower. 

Dedham, Miss Grace M. Staples. 

Fitchburg, Mrs. A. W. F. Brown. 

Framingham, Annie G. Howland. 

Franklin, Cathleen Darling. 

Gardner, F. W. Dinwiddie. 

Greenfield, Mr. & Mrs. W. T. Noyes, 
Mrs. G. F. Merrill. 

Groton, A. A. Wood. 
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Haverhill, N. S. Foote. 
Holyoke, Martha McLean, 


Mrs. 
Hugh McLean, Marion McLean, 
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: 

| 

if 

| 


484 


George W. Forbush, Ella A. 
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Mrs. C. L. Lincoln, M. L. North- 
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East Orange, Mrs. G. W. Booth. 
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Morninea Session, WEDNESDAY, SEPTEMBER 13, 1916. 


The convention was called to order at 10 a.m. by President 
William F. Sullivan, who said: 

Your Honor and Ladies and Gentlemen, — The thirty-fifth 
annual convention of the New England Water Works Association 
opens under auspicious circumstances in this beautiful city, whose 
native air is pure and sweet; a city rich in historical and literary 
associations, immortalized by the poet Longfellow, and you and 
I may go, as he went many times, to “‘ Deering’s Woods, so fresh 
and fair.” 

Longfellow said, “‘ A boy’s will is the wind’s will, and the thoughts 
of youth are long, long thoughts.”’ 

So, all you overworked and nerve-racked water-works men, be 
boys again in Portland, and instead of your will being the wind’s 
will, let the winds of Portland be your will and waft you around 
the hospitable weather vane, which has been provided by our 
hosts, the people of Portland. 

We are indeed fortunate in having this magnificent municipal 
building for our uses. I might say, while we are in Portland, let 
us remember that we are drivers of water wagons, and that the 


spirits of Portland’s hospitality are tempered by the shade of that 
venerable apostle of prohibition, Neal Dow. 

I cordially welcome you here, guests and members, to this our 
annual convention, and I know our hosts are going to cordially 


welcome all of us to “’way down East.” The committee of 


arrangements has prepared and planned an excellent program, 
which I know will not fail to satisfy. Headed by Mr. Johnson, 
it has done its work well, and I know that the committee will 
take care of almost our every need. Mr. Graham and the local 
committee have done such splendid work that we cannot fail to 
appreciate it. The Portland Chamber of Commerce has lived 
up to its reputation as a live civic body. Some boards of trade 
or chambers of commerce are mere names only, but here in Port- 
land you have a living, breathing, boosting organization, which 
knows how to present Portland’s attractions and advantages as a 
city to live in and to do business in. They, too, welcome us to 
this busy and prosperous city, and I know that when we leave it 
will be with regrets and a firm determination to come again. 
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The Committee on Exhibits has done itself proud, as you can 
see by looking about, and we water-works men can gain a fund of 
useful information by availing ourselves of the opportunity to 
inspect and investigate the last word in supplies and equipments 
which have been so generously provided by our friends, the 
manufacturers. 

In looking over the program, you will see that it is as nearly 
complete as time and work can make it. The entertainment 
portion has not been forgotten, and those who were fortunate 
enough to be on the boat, last night, know that the party was 
pleasant and agreeable, and a proper spirit of fellowship was shown; 
and that is what we want in this convention, — a convention 
that will show warmth and a good spirit and a good-fellowship. 

However, let us work while we work and play while we play, 
and the real serious work of this convention is that the members 
attend the sessions faithfully, listen to the high-grade and prac- 
tical papers, and then fully and freely discuss them; for it is by 
this means principally that we know what is going on in the water- 
works world. The papers are the text-book, from the primer 
to the sixth reader, of our business. The discussions tell us how 
the other fellow does it. So let us buckle right down to business 
during a portion of our short eight-hour work day, so that the 
rest of the time we may enjoy the play which has been so gen- 
erously provided for us. 

Longfellow said, “‘ Often I think of the beautiful town that is 
seated by the sea. Often in thought go up and down the pleasant 
streets of that dear old town.” 

That beautiful town is now the great city of Portland, the 
metropolis of Maine, and those ‘ pleasant streets’ are now the 
busy marts of trade and highways of commerce. It is our privi- 
lege and our honor to have with us to-day a man who has been 
selected and elected by the people of Portland as its chief magis- 
trate, and this man is going to greet us to-day; welcome us to 
Portland. It gives me much pleasure to present to you the Hon. 
Wilford G. Chapman, mayor of Portland. 

Mayor CuHapmMan. Mr. President, Ladies and Gentlemen of . 
the Association, — I am more than glad to welcome an association 
of experts to our city. I should perhaps appear immodest if I 
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should attempt to add anything to the glowing words of praise 
which your president has given to us. We are a city of 63 151 
inhabitants, according to the United States census estimate of 
1915. The Chamber of Commerce makes our population 75 000 
—for purposes of its own; but the United States census will 
perhaps appeal as much to men of science as the returns of the 
Chamber of Commerce, with all due respect to my good friend 
Mr. Moore. 

Notwithstanding some things that you may see in the organs 
of certain interests, it is true that the people of Maine, for the 
most part, use Sebago water to drink and to bathe in. Our water 
company here in Portland is out of politics, managed by a non- 
partisan commission of men who know sound business principles, 
and who employ only experts to administer the affairs of the 
company. 

I regret very much that our old friend Mr. Dyer, who was 
one of the men, if not the man, who first turned on Sebago water 
in the city of Portland, who has been identified with the interests 
of the company from then up to the time of his death, and who 
has been, through it all, a loyal, useful, good man; an expert in 
this line of business —I regret very much that he is not here to 
greet and welcome many of you who I understand have been 
connected with him in this line. As long as the water business 
of Portland continues to be managed in the future as it has been 
in the past, for the interests of our people, there will be no polities 
in it. In fact, I have an idea that is what takes a thing out of 
politics, to manage it so well that the people are satisfied. Pos- 
sibly, in the far and distant future, when the people of this com- 
munity and the country are wise enough, we may take some other 
questions out of politics in the same way, as, for instance, the 
tariff and the rum question. 

But enough along that line. I am more than glad to welcome 
this Association. I hope that our citizens will take advantage 
of this opportunity to learn all that they can learn about these 
different water appliances. This thing is true about scientific 
men of the present day, that they not only know themselves, but 
they try to make others know. That is why I am more than glad, 
in behalf of the citizens of Portland, to welcome a group of scien- 
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tific men, who know something better than any one else knows it, 
and who are here not only to communicate their ideas to each 
other, but to the people at large. 

We are very glad to congratulate ourselves and congratulate 
the convention on the weather that we have to-day. We mean 
to keep a constant supply of that kind of weather for conven- 
tions. Sometimes we run short, but fortunately to-day we have 
got the very best weather that the world produces anywhere, 
with a full moon to go with it. I hope and believe you will have 
one of the most successful conventions in your history. I am 
informed that the exhibits are finer than ever before, which is the 
way it should be. Wherever you hold your convention, each 
year should be the best. 

Mr. President, ladies and gentlemen of the convention, you are 
welcome to Portland. 

PRESIDENT SULLIVAN. We have with us to-day a man who 
represents an office which does not require much introducing, 
because these officers are always able to introduce themselves, and 
tell us the good things of any city or community. It gives me 
much pleasure to call upon Mr. W. B. Moore, executive secretary 
of the Chamber of Commerce. 

Mr. W. B. Moorr. Mr. President, your Honor, Ladies and 
Gentlemen, — Unfortunately for you, I have been called in to 
substitute to-day for the president of our organization, who has 
been called from the city on account of fatal illness in his family. 
My remarks are going to be very brief, because this convention 
is a matter of business, and not talk. Your President and his 
Honor have said practically all of the good things about Portland, 
and given to you the glad hand of welcome. There has been 
just one fact overlooked, however, and that is in regard to the 
keys of the city of Portland. It is customary, as many of you 
know, on occasions of this kind, to state that the keys of the city 
are yours. Much to the credit of Portland, a great many years 
ago, following the time that your President referred to, a key was 
made in behalf of the city of Portland, to use on occasions of this 
kind. That key, however, was taken out one night and thrown 
into the waters of Casco Bay, and the town has been open to 
everybody since. It is open to you. We want you to come here 
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time and time again. We want to do everything possible to make 
your stay in this city one of interest, one of value, one of instruc- 
tive and constructive work. If there is anything you see that is 
undone, tell us, and we will make it right. 

Portland, as the metropolis of the state of Maine, as a distinc- 
tive city, America’s sunrise gateway, as represented by the Cham- 
ber of Commerce, extends to you a glad welcome. We want to 
show you all the hospitality for which this city is noted, and to 
make your visit so nice that this will be the permanent convention 
place of the New England Water Works Association. I thank you. 

PRESIDENT SULLIVAN. It is our pleasure to have with us to- 
day a man who represents those who have been selected to manage 
the water supply for this city of Portland, and for a large district 
hereabouts. We are, and will be, indebted during the conven- 
tion to the Portland Water District for many courtesies. It gives 
me much pleasure to present to you William L. Blake, Esq., 
president of the board of trustees of the Portland Water 
District. 

Mr. Wituiam L. Buake. Mr. President, Ladies and Gentle- 
me, — In behalf of the Portland Water District, it gives me pleas- 
ure to join with his Honor the Mayor in welcoming you to our 
city. Compared with the great water-works systems of New 
England, the Portland Water District has perhaps very little to 
command your attention. As you well know, we have what is 
known as a gravity system. We have no important pumping 
system to show you and interest you. We know that this is one 
of the great and interesting features of many of your New England 
states. We have no filtration plant to maintain, and you all will 
feel that we are very fortunate in being able to supply Portland 
with an efficient water supply of such purity and character with- 
out these adjuncts. 

The trustees of the Portland Water District and its employees 
will do everything that is possible that you may enjoy your visit 
here. Just a word about Lake Sebago. As you well know, we 
have one of the finest water supplies in the country. The lake 
is picturesque, and certainly none of you want to miss the enter- 
tainment that has been provided for you, and I hope that you will 
all, to-morrow, see that nothing stands in the way of your taking 
the trip. Mr. President, I thank you. 


: 
2 
i 
i 
: 


490 PROCEEDINGS. 


PRESIDENT SULLIVAN. On behalf of the New England Water 
Works Association, I sincerely thank his Honor the Mayor, Mr. 
Moore, and Mr. Blake, for their kind words of greeting, and I 
want to assure them that the New England Water Works Asso- 
ciation esteem it a pleasure to be here, and we shall carry away with 
us fond recollections of Portland, and of Portland’s public men. 

We now have some business to transact, and, as we expect Ad- 
miral Peary here in a short time, I would like to ask our friends and 
guests and members to remain until he arrives. Our business 
may be a little dry for our guests, but I know that the Admiral’s 
talk will be a rare treat for us all. 


The Secretary read the following names of applicants for 
membership, all of whom had been properly endorsed and ap- 
proved by the Executive Committee: 


Active: 

C. Godfrey, Atlantic City, N. J. 

James P. Allardice, Fall River, Mass. 

James Aston, Pittsburg, Pa. 

Charles S. Beaudry, Lexington, Mass. 

H. W. Bishop, treasurer Boothbay Harbor Water System, Boothbay 
Harbor, Me. 

Theodore L. Bristol, president and manager of the Ansonia Water 
Company, Ansonia, Conn. 

H. L. Elliott, superintendent Rumford Water District, Rumford, Me. 

Robert Fletcher, Dartmouth College, Hanover, N. H. 

Seba A. Holton, treasurer Board of Water Commissioners, Falmouth, 
Mass. 

William J. Lambert, superintendent Public Works, Saugus, Mass. 

William 8. Nolan, water-works engineer and contractor, East Boston, 
Mass. 

P. Von Weymann, Pishpek, Russia. 

John Young, inspector Department of Western Canada Fire Under- 
writers Association, Winnipeg, Man. 

Fred C. Gamewell, treasurer Palmer Water Company, Palmer, Mass. 

George A. Hatfield, superintendent Sidney Water Works, Sidney, Ohio. 

Howard C. Kinney, mining engineer, Waterloo, N. Y. 

William E. Merck, superintendent of Water Works, Jackson, Ga. 

Jean A. Clameau, town engineer, Chicoutimi, Canada. 

Thurston C. Culyer, Purdy’s Station, N. Y. 

George E. Mann, Woodsville, N. H. 

James Mullins, Springvale, Me. 
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Adolph Theriault, Nashua, N. H. 

Ezra B. Whitman, Baltimore, Md. 

Francis D. H. Lawlor, superintendent Citizen’s Water Company, 
Bellington, Ia. 

C. 8. Rathburn, assistant secretary Boise Artesian Hot and Cold Water 
Company, Boise, Ida. 

Jesse M. Worthen, M.D., superintendent Charleston Light and Water 
Company, Charleston, S. C. 

William L. Blake, president Portland Water District, Portland, Me. 

John A. Hartigan, commissioner and superintendent Longmeadow 
Water Company, Longmeadow, Mass. 

Henry F. P. Wilkins, manager of Water Department, Marblehead, 
Mass. 

Charles R. Preston, Lowell, Mass. 

Herbert L. Hapgood, water commissioner and superintendent, Athol, 
Mass. 

William F. Hunt, Lowell, Mass. 

Maurice E. FitzGerald, superintendent of South Hadley Falls Water 
Works, South Hadley Falls, Mass. 

Michael H. Harrington, Lowell, Mass. 

Frederick H. Hapgood, Holyoke, Mass. 

Earle Talbot, treasurer and general assistant superintendent Hacken- 
sack Water Company, Weehawken, N. J. 

Charles E. McDonald, superintendent of water works, Waterbury, 
Conn. 

Carl G. Richmond, superintendent of Public Works, Revere, Mass. 


Associate: 
Ford Meter Box Company, Wabash, Ind. 
American Manganese Bronze Company, Philadelphia, Pa. 
Carbic Manufacturing Company, New York City. 
F. 8. Eggleston, Jr., manufacturer of pneumatic and electric machinery, 
Roslindale, Mass. 
Hartford Contractors’ Supply Company, manufacturing special con- 
tractors’ machinery and water-works tools, Hartford, Conn. 
C. M. & H. T. Plummer, manufacturers of pipe and fittings, Portland, 
Me. 
ae United Brass Manufacturing Company, Cleveland, Ohio. 
Winslow & Company, Portland, Me. 
Garlock Packing Company, Boston, Mass. 


On motion duly made and seconded, the Secretary was em- 
powered to cast the ballot of the Association in favor of the candi- 
dates, and, he having done so, they were declared by the Presi- 
dent duly elected members of the Association. 
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PRESIDENT SULLIVAN. The meeting is now open for new busi- 
ness. 

Mr. C. W. SHERMAN. On behalf of the Committee on the 
Dexter Brackett Memorial, I have the pleasure to submit the 
report of the committee, and the medal, which has been prepared 
for a prize, to ‘be awarded annually for the most meritorious 
paper. 

The report of the committee has been printed and is on file at 
the Secretary’s office, so I will not attempt to read it, but give 
only the salient points at this moment. The committee sent to 
the entire membership of the Association, giving an opportunity 
to subscribe for this memorial, and received a total of $1 281.50, 
from 101 contributors. The expense of the committee was 
comparatively slight, so that after paying $1000 to establish 
the medal itself, we have remaining a balance of $197.34, which 
we turned over to the Association with the medal. We do not 
suggest that this money be kept as a fund, but that it be put in 
with the other moneys of the Association, and that the Associa- 
tion assume the responsibility, from its regular funds, of striking 
off a medal each year for the best paper. 

In accordance with our instructions, we have also drafted rules 
for awarding the medal, or, rather, suggested rules which should 
be considered and adopted by the Association. In the printed 
report is a list of the subscribers, and the rules which we would 
suggest for adoption. Such rules should not, of course, be adopted 
offhand and without consideration, neither should the Association 
bind itself at all times to an annual expense without a carefully 
prepared vote, and without consideration by its Executive Com- 
mittee. The committee has accordingly drafted the primary 
resolution, which I will read: 


Whereas, the Committee on Dexter Brackett Memorial has 
submitted its report, accompanied by the medal designed under 
its direction, the balance of funds collected by it amounting to 
one hundred ninety-seven dollars, thirty-four cents ($197.34), 
and a draft of rules governing the award of the Dexter Brackett 
Memorial medal; and whereas the said committee has recom- 
mended that, in consideration of the donation of said memorial 
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medal and sum of money, the Association assume in perpetuity 
the payment of the annual expenses connected with striking off 
and engraving medals and furnishing cases, which recommenda- 
tion has been approved by the Executive Committee; therefore, 
be it resolved, 

1. That the New England Water Works Association accept, 
and it does hereby accept, the Dexter Brackett Memorial medal 
and the accompanying sum of one hundred ninety-seven dollars, 
thirty-four cents ($197.34). 

2. That, in consideration of the receipt of this medal and sum 
of money, the Association assume, and it does hereby assume, 
the obligation in perpetuity to care for the dies and to pay the 
annual cost of striking off and engraving medals and furnishing 
cases for them. 

3. That the draft of rules governing the award of the Dexter 
Brackett Memorial medal is hereby referred to the Executive 
Committee for consideration and amendment or adoption, at 
its discretion. 

4. That the report of the Committee on Dexter Brackett 
Memorial is hereby accepted and the committee discharged. 


Before you put* that resolution, I would say that I have here a 
proof copy of the medal, which I should be very much pleased 


‘to show to any one of the Association, and I have a cashier’s 


check, which I will turn over. 

[On motion, duly made and seconded, it was voted that the 
resolution be accepted and adopted as read.| 

PRESIDENT SuLLIVAN. You have heard the remarks of Mr. 
Sherman, and I know it would be well worth your while to ex- 
amine the medal and to remember the man in whose honor it was 
gotten up. 

We have with us to-day Mr. Graham, general manager of the 
Portland Water District, a man who has done much work to 
further the success of this convention. I am going to call upon 
him for a few remarks. 

Mr. James W. Granam. Mr. President, Ladies and Gentlemen, 
—I simply want to make a few explanations in regard to the 
entertainment. The Fidelity Trust Company, which occupies 
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the tall building in the Square, extends an invitation to the mem- 
bers and guests to visit the building and go on the roof, where 
you can have an excellent view of the city, the harbor, and the 
mountains. If you will call at the banking department and in- 
quire for either Mr. Weeks or Mr. Gould, they will be very pleased 
to take you up. 

In regard to the excursion for this afternoon, we want to leave 
immediately after the adjournment of the morning session. I 
would like you to pass out the front door, where a group picture 
will be taken on the steps of the city building, and then we will 
proceed at once to the boat, five minutes’ walk. A clambake will 
be held at Long Island, probably about one o’clock, after which 
. the remainder of the afternoon will be spent in a sail through 
Casco Bay, among the islands. 

For Thursday, there is a trip to Sebago Lake and Naples. 
The party, as you will notice from the program, is split into sec- 
tions, one section going out by special train from the Union Station 
at one o’clock to Sebago Lake, where they will transfer to two 
steamers, which will be in waiting, which will take them across 
Sebago Lake and through the Songo River to Naples, arriving 
about four o’clock. 

The automobile section will leave City Hall, this building, at 
one o’clock. Automobiles will be on the Myrtle Street side, and 
go by the way of Poland Springs to Naples, arriving there at four 
o’clock. The Rickers at Poland Springs have very kindly con- 
sented to allow us to visit the grounds, the spring, and see the 
manner in which they prepare their water for the market. They 
will have guides there to show you around. The only restriction 
that they have made is that if there are any children in the party, 
they will not be admitted to the grounds. 

The Chamber of Commerce have been working very hard to 
secure a sufficient number of automobiles, but we find that a 
great many people in the city who own automobiles are at this 
time taking vacations, so that the cars are limited, and I would 
request the local members to take the trip by rail and boat, and 
return the same way. The trip by automobile is about forty- 
five miles, and over a dusty road. If there are any who prefer 
to go and return by the boat, we can accommodate them that 
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way very easily. The tickets for this excursion will be given out 
on the sail this afternoon. 

On Friday Mr. West has arranged an entertainment for the 
ladies at Riverton Park, at 3.30. A special car will leave the 
waiting-room in Monument Square. After the adjournment on 
Friday afternoon, the gentlemen of the party who care to may go 
out to Riverton and have lunch there, or lunch here in the city 
and then go out afterwards. If we can get a sufficient number, 
the managers at the Park say that they will furnish a special 
dinner for us. Those who are intending to go out there for lunch 
will kindly leave word at the Secretary’s office, in order that we 
may know how many to prepare for. 

In the evening, there will be a short business session in the 
open-air theater, after which an entertainment which has been 
prepared by the Water District people, of local talent, assisted 
by some of the members of tH Association. 

Regarding the Saturday trip to the White Mountains, the 
Maine Central Railroad have very kindly given us a two-dollar 
rate for the round trip. The tickets will allow you, if you wish, 
to stop over, returning Sunday. The train leaves Saturday from 
the Union Station at 8.45, arriving at Fabyan’s at 12.28. If 
you care to return that day, the return train from Fabyan’s is 
at 5.03, arriving at Portland at 8.27. Those who desire to stay 
over may return Sunday at 2.30, arriving at Portland at 5.45. 
Dining-car service on all trains. 


On motion of Mr. Stacy, duly seconded, it was voted that the 
President appoint a committee of five to nominate officers for 
the coming year. 

The President subsequently appointed the following committee: 
Charles 8. Sherman, Boston, Mass., chairman; A. W. Cuddeback, 
Paterson, N. J.; James Burnie, Biddeford, Me.; R. C. P. Cogges- 
hall, New Bedford, Mass.; George Batchelder, Worcester, Mass. 

Mr. Taytor. Mr. President, Ladies ‘and Gentlemen, — It 
occurred to me this morning that perhaps it might add to the 
enjoyment of the members and guests to visit the new cold- 
storage plant which has recently been erected in Portland, and 
on behalf of the New England Cold Storage Company I extend 
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to the members and guests of the New England Water Works 
Association an invitation to visit that plant. If the President 
or officers will arange for a certain hour, I will see that there are 
guides or officers of the company to show you around. That 
hour has not been arranged for, that I know of. 

PRESIDENT SuLLIvAN. I know we all appreciate the kind in- 
vitation of Mr. Taylor, and I hope many members will avail them- 
selves of the opportunity. Our invitations in Portland are com- 
ing thick and fast. I am going to call upon Mr. Graham again 
to say a word. 

Mr. Grauam. The Portland Stoneware Company, Winslow 
& Company, extend an invitation to the Association to visit their 
works and inspect their process of manufacturing sewer pipe. 
I think this will be very interesting to you, particularly the en- 
gineers. I think that Mr. Johnson, the chairman of the Conven- 
tion Committee, has arranged for Some particular hour in which 
this visit may be made, and it will be published in the daily water- 
works record, and also perhaps an announcement will be made 
at the meeting. 

PRESIDENT SuLLIvan. The Oxford County Agricultural So- 
ciety extends a cordial invitation for our body to attend the 
fair on any of the three days. There are special trains from 
Portland, September 13 and 14; one fare and free admission for 
our members. 

I want to thank all the gentlemen for their kind invitations. 
Is Mr. Cole here? 

Mr. Cote. At the June meeting of the American Water Works 
Association, a committee was appointed to confer with the com- 
mittee of this Association in regard to a uniform blank to be used 
by the water-works associations throughout the country in com- 
piling statistics. The report was adopted and will be printed. 
The sentiment that a committee of this Association should be 
appointed was very pronounced. It is hoped that at this meeting 
you will appoint a committee to work with that committee. 

I move that the President appoint a committee to confer with 
the committee from the American Water Works Association, 
to prepare a uniform blank form of accounting for water consump- 
tion. 
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PRESIDENT SULLIVAN. Mr. Sherman, you were on the other 
committee. Have you anything to say on the motion? 

Mr. C. W. SHerman. I don’t know as there is anything to 
say. This Association has a committee which reported two or 
three years ago. Its duty was primarily to collect statistics, 
taking cities of different types. They presented a rather volumin- 
ous report, and went out of existence. We have no committee 
at the present time. It seems to me that it would be proper and 
desirable that we should appoint a committee to codperate with 
the corresponding committee of the American Association, as 
Mr. Cole suggests. 

[Mr. Cole’s motion was put and carried.] 

The President subsequently appointed the following committee: 
Edward S. Cole, New York, chairman; D. A. Heffernan, Milton, 
Mass.; Percy Sanders, Concord, N. H.; E. W. Kent, Newport, 
R. I.; Caleb M. Saville, Hartford, Conn. 

PRESIDENT SuLuivaN. The paper, ‘The Water Supply of 
Portland,” by David E. Moulton, Esq., of Portland, has been 
postponed until this evening, for the reason that Mr. Moulton 
has a number of slides showing the water supply of Portland, and 
Sebago Lake. It is an excellent paper, and I trust that not only 
the members but the ladies will attend the evening session and 
get a bird’s-eye view of Portland’s water supply. 

It is many years ago since we were thrilled by the explorations 
and hardships of Lieutenant Peary. Again and again we followed 
him, year after year, in spirit as Captain Peary. Did ever a man 
stick to such hard and dangerous undertakings for the glory of 
the people of the United States? Then came the final, the super- 
human dash, the climax of all modern explorations. 

After that, the applause of a grateful nation, the proper recog- 
nition by the government, and we have with us to-day the man 
who braved the hardships, conquered the unknown, and finally 
planted the stars and stripes on the top of the world, Admiral 
Robert E. Peary. 

ApMIRAL Rospert E. Peary, U.S.N. Mr. President, Ladies, 
and Gentlemen of the New England Water Works Association, —1 
very much appreciate your President’s eloquent introduction, 
but the incidents of which he speaks are ancient history to-day; 
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but you are an organization and we a nation that is more inter- 
ested in things of the present and the future than in matters of 
the past, so I am not going to touch this morning at all on Aretic 
matters, or the North Pole. The climate is very comfortable 
and suitable here just as it is at present. : 

I have very much appreciated the compliment of being asked 
to speak here to-day, and I have specially prized the opportunity, 
because it gives a chance to say two or three words to an organiza- 
tion made up of thinking and doing members, the type of our 
American citizenship, and I am going to speak to you, just: briefly, 
on the subject which to me to-day is the most important one for 
this nation. It sometimes seems to me as if it were the only issue 
before us to-day; that is, the question of putting ourselves in the 
shape that is due ourselves, as one of the greatest nations and 
powers in the world, and putting ourselves in a shape that we must 
be in, if we expect to continue our national existence and integ- 
rity; the general subject of ‘“ Preparedness,” but with special 
reference to what seem to me three vital fundamentals, and the 
three biggest items of that national preparedness. We have 
suggestions, we have theories, we have talk in regard to prepared- 
ness, but, in it all, it seems to me as if there are three big, broad, 
fundamental things which we must have, and then let the others 
come as accessories. 

The first of those things is a fleet of sixteen thirty-five knot battle 
cruisers, armed with 16-inch guns; eight of those magnificent 
ships in the Atlantic, eight in the Pacific, complete with all acces- 
sories of torpedo boat destroyers and submarines and hydro- 
aeroplanes; a fleet to put the navy of the United States in un- 
questioned second place among the navies of the world, and in- 
sure absolutely our coastal cities from continued liability to attack 
by the battle cruiser division of any hostile power, and, during 
peace, to look out for that magnificent commerce in all the seven 
seas of the globe which is certainly, with the solution of questions 
still pending abroad, coming to these United States of America. 
There is the first fundamental thing in my opinion, a thing per- 
taining to our first line of defense, the navy and the sea. 

Next, we need an air service commensurate with our importance, 
and sufficient for our protection; a separate, independent de- 
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partment of aeronautics, with a seat in the President’s Cabinet, 
independent of the army or the navy; having under its full con- 
trol a comprehensive system of air coast defenses for the entire 
country; having under its full control a system of great aviation 
schools in the principal geographical divisions of the country; 
having under its full and undivided control the development of 
the possibilities, civic and commercial, of the aeroplane and of 
aeronautics. With the mechanical genius, with the resources, 
with the means of this country, under concentrated and undivided 
attention, such a department can be and will be eventually made 
one of the greatest features of our civilization, and will, in the 
near future, be more important for our national safety in case of 
trouble than our army and our navy combined. 

That may seem strong language to you. Later, I am going to 
quote to you in corroboration of that broad statement. This 
is the second item, pertaining to our second line of defense of our 
coast, pertaining to the air. 

Third, some system of universal military education and train- 
ing, similar to the systems now in existence in Switzerland and 
in Australia, modified in some details, perhaps, to fit it particu- 
larly to our especial requirements, but some system that will 
educate and train every youth, every able-bodied man in the 
country, in military questions, and still without imposing upon 
the nation the enormous expense of a standing army, and without 
taking these youths and business men from their ordinary pro- 
fessions, callings, and avocations; not taking them from the pro- 
spective capabilities of the country. Switzerland is a striking ex- 
ample of such a system. There, with a population essentially 
the same as that of Massachusetts, four millions, with an area 
about twice that of Massachusetts, this little, commercial, par- 
ticularly non-militaristie country of Switzerland at a sudden call, 
two yeass ago the first of last August, sent four hundred thousand 
trained citizen soldiers to her frontier,— ten per cent. of her 
entire population, — and, as a result of that system, and of that 
object lesson, Switzerland from that time until now has been an 
island in a raging sea of war, and has been immune from attack, 
aggression, or insult. 


Now, what would that mean for us here? It would mean, 


| 
| 
| 


500 PROCEEDINGS. 


with a similar percentage of efficiency, that in a sudden call or 
emergency these United States of America could send to their 
defense, or have on the way to their defense in forty-eight hours, 
ten million trained citizen soldiers, and that very fact would be 
absolute insurance to us against trouble. 

Perhaps the first thing that occurs to most of you is this, ‘‘ What 
~ about the expenses? What about the enormous expenses of 
these suggested things?’’ Can we stand them? Do you know 
the equivalent of three weeks of present war cost, just to Great 
Britain alone, not counting in her allies; not counting in the central 
powers? Three weeks of present war cost, just to Great Britain 
alone, would give us that magnificent fleet of sixteen battle cruisers, 
the fastest and the most powerful in the world, with all their 
accessories. 

Three days’ present war cost, Just to Great Britain alone, would 
give us this comprehensive coast defense system of which I shall 
speak a bit more in detail later; and two days of present war 
cost, just to Great Britain alone, would enable us to inaugurate 
a system of universal military training and education in this 
country. 

How shall that expense be met? In my own personal opinion, 
while I am not a statesman or a financier, it seems to me that the 
simplest way in the world would be by a national bond issue; a 
bond issue to accomplish two objects, — first, to distribute that 
expense of insuring the national integrity between this present 
generation and the next, and perhaps the next; and, second, that 
bond issue, in small denominations, would give the small investor 
all through the country the safest and best possible means of 
investment. 

In these various branches of preparedness, there is no one in 
which this country to-day is so woefully deficient, absolutely 
lacking, in fact, as in aeronautical preparedness. I have sug- 
gested — I have urged for something over a year past — a system 
of aero defense of our coast. The personnel and the material 
of that system, pending an emergency and the necessity which 
would demand its use in a military sense, could be utilized for 
life-saving purposes along our coast; for reporting ships; carrying 
aid to wrecks or disabled ships along our coast, but, at the same 
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time, it would be perfecting for us an aviation personnel, of which 
to-day we have nothing. That is one of the first steps to give us 
aeronautical preparedness, that is, a class of aviators just as 
numerous as our present class of chauffeurs. We need not tens, 
or dozens, or hundreds, but thousands of men who are capable 
of jumping into an aeroplane and driving it, as you drive your car. 
To-day we have only perhaps one or two hundred in both arms 
of the service, the army and the navy. I doubt if more than a 
hundred serviceable aeroplanes could be put in commission at 
this moment, and yet the army of the United States had the first 
aeroplane of any army in the world, and our navy had the first 
hydro-aeroplanes of any navy in the world. Probably there is 
no country in the world to-day that has the material and the 
personnel of such an aviation department as the United States 
of America, unless it may be France, and we have the advantage 
of France in that while the character of our material is young men, 
wiry, sandy, cool, courageous, the ideal type for the aviator, and 
the equal to the character of hers, which are recognized as the 
best aviators in the world to-day, we have so many more of 
them that we could have the finest air service in the world. 

Very briefly, let me outline to you the plan of this aero coast 
defense system, which comprises two parts, — an aero coast patrol, 
which is really the picket line, and a series of squadron stations. 
If I can visualize to you in just a moment or two this coast patrol 
matter, it is this. If you will assume our coast from Eastport, 
Me., to Brownsville, Tex., and from San Diego up to Cape Slat- 
tery; assume those coasts divided into sections of about a hundred 
miles each; assume each of those sections with a coast patrol 
station, having two or three sturdy, heavy-weather aeroplanes, 
with hangars for protecting them and machine shops for repairs, 
aviators and mechanicians, and the like; imagine that con- 
tinuous around the entire coast of the country, and that one 
of these hydro-aeroplanes will all the time be out on what we will 
call its beat, fifty miles out from the coast. We say fifty miles 
now. By the time the system is in operation, a year from now, 
the perfection of the aeroplane would be such that these aviators 
ean be a hundred miles out from the coast, two thousand feet 
up in the air in clear weather; each machine carrying two persons, 
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the pilot and the observer; with a light wireless apparatus by 
which the machine can communicate with the shore, and with 
powerful glasses for scanning the horizon. This machine will 
be out from fifty to a*>hundred miles from the coast, two thousand 
feet in the air; each machine, in its section, traveling back and 
forth like a policeman on his city beat; the machine in the next 
section contiguous to it also traveling back and forth over its 
beat; the result being a continuous cordon or curtain of these 
hydro-aeroplanes around the entire country. When the system 
is in effective commission, the probabilities are that no ship could 
pass that cordon without being detected, and its presence re- 
ported to the shore by the wireless apparatus, and, if it were the 
case of a hostile fleet, the number and character of the ships and 
the probable destination reported to Washington by wireless; 
so that such orders as might be necessary could be sent out to the 
submarine flotillas, and the battleship and battle cruiser squadron 
and the aero-squadron. That is just the picket line, the picket 
line which is the modern evolution and development of that origi- 
nal sentinel, the cave man clad in skins, armed with a stone hatchet, 
crouched at the mouth of the cave that protected his family or 
portions of his tribe; watching for the approach of some hostile 
force. To-day, our picket line is the bird man, way up ‘in the air, 
miles off the coast. 

That is only the picket line. To make the aero defense, coast 
defense, complete and sufficient of itself, there is needed in addi- 
tion to that the effective military, as you might say, or fighting 
part of the aero-defense, and that would be comprised in squadron 
stations at or near every one of our great coastal cities, Portland, 
Boston, New York, Atlantic City, abreast of Philadelphia, Fort- 
ress Monroe, Charleston, Pensacola, New Orleans, and then the 
same on the Pacific Coast. At or near each of these squadron 
stations would be one or two or three hundred aeroplanes parked, 
like the tents of the summer encampment of our national guard. 
If any such number of aeroplanes as that near our great cities 
seems astounding, remember that just such conditions as that are 
to-day in existence on the other side, and one of the reasons why 
Paris is not frequently visited by the Zeppelins is because there 
are hundreds of aeroplanes about the city, ready for instant use. 
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Let us see how this system of coast defense works, supposing 
it is in commission. Let us imagine that the hydro-aeroplane 
coast patrol picket line gives notice by wireless of the approach 
of a hostile fleet. The next step is to send out a cloud of scout 
aeroplanes from the squadron stations; send them out in numbers 
sufficient to completely overwhelm and beat down any number of 
aeroplanes which could be transported here upon the decks of 
the hostile fleet and its transports. What become the conditions 
then? Simply the condition of a blind man struggling with a 
man in the possession of his senses. The hostile force has no 
means of determining our strength or disposition, while we have 
every means of determining his strength and disposition. And 
next follow the great battle biplanes or triplanes which carry 
tons of high explosives. There are squadrons of these, and per- 
haps in the near future they will carry aereal torpedoes, with 
which to amuse the hostile fleet. Should the major portion or 
any considerable portion of such a fleet escape this first off-shore 
attack and get near enough to the coast to effect a landing, as 
you will recall was effected on the coast of Long Island in the 
naval maneuvers quite recently, then comes the next step, in 
which every aeroplane and every aviator in that region would 
be commandeered in the same way we would commandeer every 
automobile and every chauffeur to transport supplies or troops. 
Every aviator and every aeroplane would be commandeered and 
supplied with explosives to use at that most vital next step of the 
enemy, the attempt to land a party. 

Now, what I have said to you in regard to numbers of aeroplanes 
that we need in this country probably seems, even to the best-read 
and best-informed among you in regard to aeronautics, as a dream, 
or at least something only of the remote future. As a matter of 
fact, it will be a reality in the near future. How many of you 
here this forenoon are aware of the fact, said to be true (I can’t 
vouch for the figures in regard to matters on the other side because 
we do not know here as yet, and probably will not know until 
after the war is over), but it is said that to-day the personnel of 
the French air service numbers more officers and men than we have 
in our entire army, and that the personnel of the British air service 
to-day numbers more officers and men than we have in our entire 
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navy. There seems to be no doubt whatever but that in Germany 
there are from nine to ten thousand aeroplanes along the various 
battle fronts, and probably France has an equal number. England 
also has thousands, so it does not seem a very wild dream for those 
acquainted with the facts to imagine the time when this country 
will have at least two thousand aeroplanes along each of its coasts, 
ready for military emergency, but, pending that time, engaged in 
the study of our coasts and the waters off them; engaged in life- 
saving and perhaps the assisting of vessels in distress, and also 
carrying the mail. Carrying the mails is going to be one of the 
earliest developments of the aeroplane. 

Now, just a quotation or two, to bring home to you the fact 
that what I have been telling you is based upon actual experi- 
ence. I am going to quote to you, very briefly, the remarks of 
men over on the other side of the water; men who are of the high- 
est grade of intelligence, bred to knowledge and vision; men who 
are in the very thick of the vital things which are happening over 
there; men on whose shoulders rest the safety and lives of their 
respective nations. 

Mr. Balfour, on the floor of the House of Commons: “ The 
time is here when command of the sea will be of no use to Great 
Britain without corresponding command of the air.” Lord 
Charles Beresford, on the floor of the House of Lords: ‘“ The 
time is here when Great Britain’s air service will be more vital 
to her existence than her army and her navy combined.” Lord 
Montague: “ Every first-class nation in the world immediately 
will be forced by that sheer necessity which knows no law, which 
recognizes no precedent, which fears no government, to have a 
separate independent department of aeronautics.” General 
Pitame, one of the great defenders of Verdun, on the floor of 
the first Chamber of Deputies: ‘I see in the near future France 
with fifty thousand aeroplanes.” 

This matter of the aeronautical development of this country, 
ladies and gentlemen, has especial significance to me here to-day, 
in this particular place, because this coast patrol system which 
is moving forward and probably will become an actual fact, com- 
menced when that system was launched in this very building, 
jn the Mayor’s office, a year ago; when the project was presented 


| 
} He 
| 
i 
H 
i 
i 
{ 
j 


PROCEEDINGS. 505 


to the Mayor of Portland, turned over by him to the Portland 
Chamber of Commerce, carried to a successful issue as regards 
the raising of funds for the establishment of one of these stations. 
The movement has crept along both of our coasts. Fourteen 
cities to-day have the funds ready to establish such stations. 
Some of them would have been established ere this had it not been 
that early last winter Senator Johnson of Maine introduced in 
the Senate a bill providing for an appropriation of a million and 
a half with which to establish that system around our entire 
coast, and, a week later, Representative Kearns of San Francisco 
introduced the same bill in the House of Representatives, and 
there is a practical certainty that that bill will be passed at the 
next session of Congress. 

Believe me, gentlemen, there is to-day no more crucial question 
affecting both the military and the civil and commercial progress 
and position of the United States than a great independent 
department of aeronautics at Washington, to give us command 
of the air. 

I thank you very much for your kindly attention. 

PRESIDENT SULLIVAN. It is certainly interesting to know that 
this is the first anniversary of that history-making episode that 
occurred in this municipal building one year ago, and Admiral 
Peary certainly stated clearly and reminded us of that motto, 
Safety first.” 

I wish to thank the Admiral, in behalf of the New England 
Water Works Association, for his presence here to-day. The 
meeting now stands adjourned. 

[The meeting was then adjourned until 8 pP.m.] 


EVENING SEss1ion, WEDNESDAY, SEPTEMBER 13, 1916. 


The meeting was called to order at 8.15 p.m., President Sullivan 
in the chair. 

The Secretary read an application for membership from Mr. 
W. H. Williams, superintendent of public works, Braddock, Pa., 
which had been properly endorsed and approved by the Execu- 
tive Committee. On motion, the Secretary was empowered to 
cast the ballot of the Association in favor of the candidate, and, 
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he having done so, he was declared by the President duly elected 
as a member of the Association. 

Mr. David E. Moulton read a paper on “ The Water Supply 
of Portland,’’ which was illustrated by stereopticon slides. 

Mr. Harvey D. Eaton read a paper on ‘‘ The Extension of the 
Water District in Maine.” 

Mr. L. L. Wadsworth read a paper on “‘ The Water Supply 
of Madison, Anson, and Emben.” These papers were discussed 
by Mr. Fuller and Mr. McKenzie. 

A paper by Mr. E. E. Lochridge, on “‘ The Application of Coagu- 
lant Intermittently in Excess Amounts at Springfield, Mass.,” 
was read by Mr. Hawley, in the absence of Mr. Lochridge. 


MorninG Session, THURSDAY, SEPTEMBER 14, 1916. 


The Secretary read the applications for membership of Patrick 
J. Mullen, Cambridge, Mass., and Perley J. Blake, Pepperell, 
Mass., both of which had been properly endorsed and approved 
by the Executive Committee. 

On motion, the Secretary was empowered to cast the ballot 
of the Association in favor of the candidates, and, he having done 
so, they were declared by the President duly elected members 
of the Association. 

PRESIDENT SULLIVAN. The membership is growing, and we 
have now a membership of considerably over a thousand, but the 
field is still broad, and we trust that some of our members will 
bring in their friends, engineers of pumping stations, general 
foremen, registrars, men who are interested in water-works 
problems generally, because we believe it will be of benefit not 
alone to them but to us. 

We have with us this morning Mr. Cummings, secretary of the 
Bureau of Conventions, Portland Chamber of Commerce, and I 
will call upon Mr. Cummings for a few words. 

Mr. Cummines. Mr. President and Gentlemen, — I was booked 
to speak to-morrow instead of to-day, but the plans having been 
rearranged, it brought me in this morning; something that might 
be called a detour. 

There was a Portland youth of six or seven years who had been 
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out with his father and mother in an automobile, and heard 
something about a detour. He looked at his mother and said, 
“Mother, I know what a detour means.”’ She said, ‘“ What 
does it mean?”’ He said, “ It means mud.” We will endeavor 
not to make the detour of this morning mean mud, because water 
men naturally keep away from mud, as far as possible. 

It is not necessary for me to speak in behalf of the Chamber of 
Commerce any word in reference to our city, of which we are so 
proud, because you have seen it, and can judge for yourselves. 
As your President told you yesterday, Portland is the birthplace 
of the father of Maine’s prohibitory liquor law, and, naturally, 
we, having been brought up on water and nurtured on it, want 
the real article. We are somewhat fussy about the quality of 
our water. 

A few years ago I was secretary of the board of health, an office 
that went along with the city clerkship. The doctors on the board 
naturally did most of the board of health work. We closed 
Saturday noon, and about one o’clock one Saturday a fellow 
straggled in from one of the up-country towns and said that he 
was looking for the board of health. I said, ‘‘ The board of 
health office is closed, but I am secretary of the board. Anything 
I can do for you?” He said, “ Yes. Do you know, there is a 
dead man in Sebago Lake.” I said I wasn’t aware of the fact. 
He said, ‘“‘ Yes, there is.” He gave me the name, and told me 
- when he was drowned. As you know, we get our water from 
Sebago Lake, and naturally I was a little interested. He said, 
““T know where he is.”’ I said, ‘‘ If that is true, you are an in- 
teresting character. Where is he?”’ He went on to tell me in 
nautical terms that he was so many points north by northeast of 
a certain point, indicating that he knew what he was talking about, 
and he wanted to be employed to drag for the body. I said, 
“We will go down and see the water commissioners; they will 
be interested in this.” He said, “‘ I thought the board of health 
would.” I said, “ It is, but let us start with the water commis- 
sioners.”” He looked up and he said, ‘‘ Wouldn’t the Government 
be interested in this?” I said, “‘ Just why do you think the Gov- 
ernment might be interested in it?’”’ He said, ‘‘ Wouldn’t that 
come under the pure food law? ” 
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I was assigned to speak on Sebago Lake, but I am not going to 
give any formal talk on that subject or anything else, except in 
this general way. As we all know, we need the codperation of 
the people and of the municipality in the affairs relating to public 
matters, particularly in reference to water works. We are espe- 
cially fortunate in Portland in having our water plant under the 
control of a non-partisan commission. Portland is interested, 
and stands back of the commission, but it is not very keen on 
elections. Yesterday I ran through the city clerk’s record, just 
to see how the comparative vote was on elections on trustees. 
First, in 1907, when the vote came whether the city should take 
over the water works, a two or three million dollar proposition, — 
and we had 14 000 voters, — only 3 499 came out. If it had been 
a question of whether or not we should have three ward constables 
instead of four, or who should be sheriff, I have no doubt we 
would have got out pretty nearly all of the 14 000. 

In 1908 we voted for a water trustee. The act creating the 
water district provided that no other subject, or no other election, 
should be pulled off in connection with the water district election, 
but our City Hall had burned then, — the old hall on this site, — 
and there was quite a discussion as to whether we should rebuild 
on the old site, or over in Lincoln Park, and what kind of a build- 
ing; whether it should contain an auditorium, and a number of 
such questions as that. It was suggested at the time that it be 
put to the voters. We could not attach it to the regular water 
district ballot, but there was no objection, of course, to our having 
a special expression of the people on that point. So we had a 
separate ballot box in every ward room, and, as the people came 
up to vote for the water district trustees, they also cast in their 
ballots expressing their preferences on the various topics relating 
to City Hall. We got out 5761 voters at that time, but it was 
the City Hall matter that really brought them out. 

In 1910, at the election of trustees, there were 2 986 votes cast; 
in 1912, 3 410; in 1913, 2 226, and in 1914, 3 266, showing that 
Portland has confidence in its trustees; otherwise they would 
come out in greater numbers when it came to the matter of 
election. 

As an illustration of codperation, we point to our municipal 
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organ in the City Hall, which you will be able to hear to-morrow 
noon. This building was in process of construction, and Adam 
P. Leighton, then mayor, was at the head of the City Hall Com- 
mission. Cyrus H. K. Curtis, publisher of the Ladies’ Home 
Journal, Philadelphia, who was a native-born Portland man, was 
here on a visit, and called on Mayor Leighton. The Mayor was 
showing him over the city, and took him through City Hall. As 
they left, Mr. Curtis said, ‘“‘I would like to do something for 
Portland, some day.”’ Mr. Leighton, who had been a boyhood 
friend, said, ‘‘ Perhaps I can show you the way.” After Mr. 
Curtis had returned home, Mr. Leighton wrote him and suggested 
the introduction of a municipal organ in the City Hall. Mr. 
Curtis wrote back that the suggestion very much appealed to him, 
and asked Mr. Leighton to come to New York. He did so, they 
consulted the builders, and Mr. Curtis gave the organ, on which 
nearly sixty thousand dollars has been spent. That includes 
the echo organ, which is hidden in the ceiling. In the programs 
which we will probably be able to distribute to-morrow is the 
description of the organ. I think some of those were sent to you 
with a circular letter sent out by the Chamber of Commerce. 
That organ is the fourth largest in the worid, and is said to be 
the best. 

It was predicted by some that it would be a white elephant on 
the city’s hands. The city went ahead and hired a municipal 
organist at a salary of $5000 a year. This organist recently 
had occasion to respond to a toast, and he got up and declared 
himself as the only municipal organist in captivity. He is a 
wonder; he is worth every bit of his salary. He was drawing 
more than that when he came on from New York. He happens 
to be on his vacation now,. but he has kindly consented to come 
to-morrow and give an hour’s concert, beginning at half past one. 

To-morrow morning, Mme. Eames, the great singer, is to be 
here for a rehearsal, in preparation for some concert she is to give. 
She has not tried out her voice with the Portland organ. Mr. 
MacFarlane is to have a rehearsal with her at quarter past twelve 
to-morrow, and he has asked me to say that there will be no ob- 
jection to anybody being in there during the rehearsal, but they 
want absolute quiet, from quarter past twelve for a half hour, 
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during the rehearsal. The public concert, to which everybody 
is invited, including the ladies, will be from half past one to half 
past two to-morrow. 

In behalf of the Chamber of Commerce, I wish to endorse what: 
was said yesterday as to our pleasure at meeting you all, and if 
there is any way we can serve you during your stay in Portland 
or any other time that you come to see us, just call on the Chamber 
of Commerce. 

PRESIDENT SuLLivAN. All desiring to visit Winslow & Com- 
pany’s sewer pipe works will leave the car station at the head 
of Elm Street at 11 a.m. to-day. It is a very interesting place 
to go, to view the manufacture of sewer pipe. 

Mr. Taylor cordially invites all who are interested to visit the 
new storage plant, one of the largest and one of the best cold- 
storage plants in the country. He will meet any member who 
wishes to go and see the plant at 11.30 in front of City Hall. 
To-mbrrow afternoon there will be tea for the ladies, at Riverton. 
Special cars will leave at 3 p.m. to take them down and bring them 
back. 

All those who wish to remain down for the evening’s enter- 
tainment may do so, and I wish it to be known that the committee 
desire that all the ladies who are going there should signify their 
intention, so that the members may register, and it would be a 
great accommodation to the committee if all who intend to stay 
down for the dinner, or go down for dinner to-morrow night at 
Riverton, would register at the Secretary’s office. 

[Mr. W. 8. Johnson read the preliminary report of the Com- 
mittee on Service Pipes, which was discussed by Messrs. Fitz- 
Gerald, Heffernan, Hawley, Fuller, Hastings, Martin, McKenzie, 
Sawyer, Dolan, Speller, Aston, Taylor, Agnew, and Weston.] 


EVENING Session, THURSDAY, SEPTEMBER 14, 1916. 


The Secretary read the application for membership of Alfred 
M. Chaffee, president and general manager, Oxford, Mass., 
which had been properly endorsed and approved by the Executive 
Committee. On motion, the Secretary was empowered to cast 
the ballot of the Association in favor of the candidate, and, he 
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having done so, he was declared by the President duly elected a 
member of the Association. 

THE CHAIRMAN. The discussion on service pipes will be con- 
tinued this evening, but on account of the other papers that are 
scheduled for this evening, and into which this discussion breaks, 
the total discussion on the service-pipe question will be limited 
to one-half hour, and individual members discussing the paper 
will be limited to five minutes, and will be cut off at that time. 

The discussion on service pipe was resumed, being participated 
in by Messrs. Aston, Speller, Gear, Martin, and Raymond. 

It was voted to adjourn the discussion to a later meeting. 

Mr. Frank A. Barbour read a paper on “ Leakage from Pipe 
Joints,” and on motion of Mr. Sherman it was voted that Mr. 
Barbour’s paper should be printed in the same form as the ad- 
vance copies of the papers to be read at this convention, and sent 
to each member of the Association. 

Mr. S. E. Killam, superintendent pipe lines and _ reservoirs, 
Metropolitan Water Works, Boston, Mass., read a paper entitled, 
“‘ Breaks in Main Pipes,’’ which was discussed by Mr. FitzGerald, 
Mr. Atwood, and Mr. Fuller. 

Mr. George H. Finneran, general foreman, Water Service, 
Boston, Mass., read a paper on “ Emergency Trucks and Repair 
Gangs.” 


Fripay MorninG, SEPTEMBER 15, 1916. 


The meeting was called to order at 9.15. President Sullivan 
in the chair. 

PRESIDENT SULLIVAN. Mr. Cummings, of the Portland Cham- 
ber of Commerce, is here. 

Mr. Cummings. I have two announcements to make. One 
is that we would like to know as soon as we can this afternoon how 
many are planning to go back to New York at 8.40 to-morrow 
night. The Maine Central and the Boston & Maine Railroad 
have arranged so that they can take care of just as many as need — 
to go, only they would like to know in advance how many there 
will be who need reservations. They have already put on one 
car, and they will put on as many more as are needed. 
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The other thing is, that I want to remind you again of the organ 
concert at 1.30 to-day. The city organist is on his vacation, but 
we have arranged for him to come and give a concert from 1.30 
to 2.30. You are invited to come and bring the ladies. 

Mme. Eames is to try out her voice with the piano and with 
the organ, in preparation for a concert. It is not in the nature 
of a recital at all; it is simply a try-out of her voice. There will 
be no objection to the members and the ladies being present. 
The only request is that there shall be absolute quiet from 12.15 
on for the matter of a half hour. That will be during the lunch 
hour of a great many, and I suppose that is why it was selected, to 
make sure it will be quiet, but to the concert from 1.30 to 2.30 
everybody is invited, and the more there are there the merrier. 

PRESIDENT SULLIVAN. I am going to call on General Manager 
Graham, of the Portland Water District. I suppose you have 
seen him about, you all know him by this time, and you have 
noticed with what smoothness and efficiency everything has been 
running along here in Portland. He desires to make an announce- 
ment. 

Mr. Grauam. I simply want to take up a moment in regard 
to the entertainment. The Portland Water District automobile 
is at the disposal of the ladies all day. Make up a party of six, 
and, if you find it there, just use it. The chauffeur has been 
given instructions to take parties out for half or three-quarters of 
an hour. So keep him busy. 

After the organ recital, Mr. Vernon West would like to meet 
the ladies who are going to Riverton, at the car waiting-station 
in Monument Square. A special car will be there to take them 
to Riverton. This evening we would like to have all the gentle- 
men go out there to get their dinners, and the entertainment will 
begin at eight o’clock. Now, don’t let the weather keep you 
away. It looks a bit showery this morning, but should it become 
rainy the exercises will take place in the ball room, so that we will 
be all right, rain or shine. If it is pleasant, we will go out in the 
open-air theater. I would like you all to go out. It takes about 
half an hour to get there. Take any car marked “ Riverton 
Park,” down at Monument Square. The cars run every fifteen 
minutes. 
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PRESIDENT SULLIVAN. I wish to announce that immediately 
following this meeting there will be a meeting of the Executive 
Committee. I am going to call upon Mr. Sherman as a member 
of the committee on “‘ Grading Water Works with Reference to 
Fire Protection.” 

The report of the committee was read by Mr. Sherman, and 
was discussed by Messrs. Booth, Thomas, Fuller, Hawley, Cogges- 
hall, Macksey, and Wigmore. 

Mr. A. L. Sawyer read a paper on “ Some Advantages of a 
Classified Cash Book.” 

Mr. E. L. Pride, certified public accountant, redd a paper on 
** Water-Works Accounting,” which was discussed by Mr. Schwabe, 
Mr. McKenzie, Mr. Hawley, Mr. King, Mr. Sherman, Mr. Fuller, 
and Mr. Bacon. 

It was moved by Mr. Sawyer that a committee on accounting 
be appointed. An amendment was offered by Mr. Baker that 
the committee should take into account the investigations made 
by other water-works associations. Mr. Sawyer accepted the 
amendment, and the motion as amended was carried. 

The President subsequently appointed the following committee: 
Albert L. Sawyer, Haverhill, Mass., chairman; Walter P. Schwabe, 
Thompsonville, Conn.; Samuel H. McKenzie, Southington, Conn.; 
E. D. Pride, Boston, Mass.; A. R. Hathaway, Springfield, Mass. 

The President announced that he had a number of invitations 
from different cities for the next annual convention. 

PRESIDENT SULLIVAN. I shall not read these letters entirely, 
only go over them rapidly. Springfield, Mass., sends a cordial 
invitation for us to go to Springfield; the New Haven Chamber of 
Commerce; the Business Men’s Association of Saratoga Springs, 
through its secretary, sends a cordial invitation; the Providence 
Chamber of Commerce, through its convention committee and 
president, sends us a cordial invitation. I have from the Holyoke 
Water Department a very urgent invitation supplemented by a 
telegram from the president of the Chamber of Commerce and the 
mayor. 

Mr. McLean. In behalf of the City Government of Holyoke 
and the Board of Water Commissioners, I wish to say just a word 
and give you a hearty invitation to hold your convention next 
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year in Holyoke. You held your convention before in Holyoke, 
and it gave us great pleasure to entertain you to the best of our 
ability. Holyoke is young, growing, and what we call a model 
American city, with a modern water service, — we think one of the 
best; and a modern fire department, with modern fire houses, 
which we think is equal to the best; and a gas and electric de- 
partment owned and controlled by the city of Holyoke, which we 
think is of the best. We heartily invite you to come to Holyoke 
next year. We have a new modern hotel that cost close to a 
million dollars, which is equal to accommodating all the guests 
and members that may come. 

Holyoke is admirably situated on the Connecticut River, about 

halfway between here and New York, about a hundred miles from 
New York; very centrally located. It is a very pleasant spot, 
one of the garden cities of New England; near the institutions 
of learning of Amherst and Smith, and Mt. Holyoke is just across 
the river. They are great seats of learning, and at our feet is 
that beautiful Mt. Tom, where visitors and friends can go around 
and see the beautiful scenery, the charm of the Connecticut Valley. 
I heartily invite you, in behalf of my colleagues, our superinten- 
dent and engineers and friends, fifteen in number, who are here 
to attend this convention, from Holyoke, and who always come 
in such numbers. We always attend your conventions, and take 
great interest in your affairs, and we wish by our presence and 
our numbers to do what we can to help make the convention a 
success. In behalf of the mayor and my colleagues, we heartily 
invite you, and trust you will see your way clear to honor Holyoke 
by your presence next year. 

PRESIDENT SULLIVAN. We heartily appreciate your kind in- 
vitation, but under the constitution the matter will be referred 
to the Executive Committee for action. 

Mr. Gear. Upon any subject that Mr. McLean takes up, 
there isn’t much left for anybody else to say, because he covers 
the ground so well. From the reception we have got here, it is 
plain to all of us that a city of 65 000 people can entertain us as 
well as New York or Boston or Philadelphia. I had a different 
idea of Portland before I came here. I am glad I came. I 
thought Portland was one of these old cities that was incorporated 
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about a hundred years ago; never moved very fast. I came here 
and found it was a “ live wire”’ city. That is what we have got in 
Holyoke, a population of 65000, and we will entertain you; 
everybody in Holyoke will be at the gateway to meet you. Mr. 
Martin will be down in Springfield to show you the way up. 
You can go to the top of Mt. Tom; we will take you up on one 
of the best street railways of the country. You can see Spring- 
field, Hartford, and New Haven. You don’t have to go there at 
all; you can see them from Holyoke. Lots of you gentlemen will 
have a few daughters at Smith College, which is only eight miles 
from Holyoke. You will want to go and see the place where they 
will spend the next four years in college. It will be a lovely 
time to go there. Across the river is Mt. Holyoke. There are 
about seventeen hundred girls there, and about a thousand in 
Smith College. You can go and smile at them. At Amherst 
College your boys will be learning agriculture, and there is an- 
other college where they go, besides the agricultural college. 

People who have traveled all over the world, up the Hudson 
and through Switzerland, go on the top of Mt. Tom and say that 
is the most beautiful spot they have ever laid eyes on. That is 
what we will show you. We will show you something else. If 
you want to come by railroad into Holyoke, we can bring you on a 
steam railroad that is owned by the city of Holyoke, the only 
city in the United States that owns a steam railroad of its own. 
We have seven miles of railroad, and that belongs to the city of 
Holyoke — leased, of course, to the New Haven. They pay us 
14 per cent. forever on it, so we don’t kick. That’s the way we 
are fixed in Holyoke. Every automobile in Holyoke will be at 
your command while you are there. Any time you want to go, 
we will take you; we will guide you around one of the nicest 
water-works spots of its size in the country, and we can show you 
the cheapest water and the best drinking water. You can drink 
all you want of it, and they have other stuff to drink in Holyoke, 
too. 

PRESIDENT SULLIVAN. I trust all the members will be here at 
the afternoon session, so we may close up the business of the con- 
vention. 

[The morning session then adjourned.] 
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AFTERNOON SESSION, FRipAY, SEPTEMBER 15, 1916. 

The meeting was called to order at 3.10 p.m., President Sullivan 
in the chair. 

A paper entitled, “‘ A Suggestion that the Association Ap- 
point a Committee to Prepare Standard Specifications for Water 
Meters ’”’ was read by Mr. R. J. Thomas, and was discussed by 
Messrs. King, Brown, and Brewer. 

PRESIDENT SULLIVAN. Within a few years, different states 
have been creating commissions, utility commissions, and public- 
service commissions for regulating utilities. At first the utilities 
looked askance at the creation of these bodies, but I can say from 
what I know and what I hear from others that the companies 
now consider it a boon, because the commissions usually are fair 
and just. While they may have been created to look after the 
welfare of all the people, they also look out for the welfare of the 
utilities, in their fairness and their justice, and they give a square 
deal to the companies. It is our honor and our privilege to have 
with us to-day the chairman of the Maine Utilities Commission, 
Judge Cleaves. 

JupGe Cuieaves. Mr. President and Gentlemen of the Conven- 
tion, — I want in the beginning to express my appreciation of the 
privilege of being here to-day, and my regret that I was unable 
to attend the meetings which took place yesterday and the day 
before. During the few minutes that you will have to bear with 
me, I apprehend you won’t be surprised if I refrain from under- 
taking in any way to touch upon any of the technical, managerial, 
organization, or engineering features which you men are so fa- 
miliar with, and concerning which I have not even a superficial 
knowledge. What I say to you will be along very broad lines, 
along the line which the President in his introduction suggested. 

Between the three groups which in every New England state 
now are dealing not only with the commodity which you have to 
sell, but all other public utility commodities, a partnership exists, 
consisting of three members, the public, the utility, and the utility 
commission; and, the sooner the different members of the public 
and the remaining few members who are superintendents or mana- 
gers of the public utilities become fully convinced of that fact, the 
better results will be obtained for us all. The utility commission, 
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or public service commission, was not intended and was not created 
for the sole purpose of carrying on and carrying out what was by 
some and at one time considered the sole benefit of the public, by 
reducing rates, requiring additional service, and in various ways 
hammering and pounding the public utilities. One of the prime 
objects, I believe, at the end of nearly two years’ experience, and 
one of the fine things which the law will bring about, will be a 
much better understanding between your customers and you; 
and the public utility commission can assist, and is assisting, in 
gradually bringing} about that better understanding. If a com- 
plaint, whether formal or informal, be made to a fairly well-in- 
formed public-service commission, the members of that commis- 
sion, if they are honorable and just, feel it a duty to sit down and 
explain to the complainants, if they are wrong, wherein they are 
wrong. An individual who occupies a public position like that, 
to my mind, can do much more toward placating a man, or a group 
of men, who think they have grievances, than can the interested 
superintendent or manager of the particular utility which that 
complainant wishes to curse and swear about. So I believe that 
one of the principal and important functions of the public service 
commission, not only in New England but elsewhere, is to stand 
in an explanatory, fair, and decent attitude, as a sort of a bumper, 
not only between a group of complainants who have no real griev- 
ance, and the public utility or public service corporation which 
otherwise would receive first condemnation, but when, as has 
been the case in this state, and I assume it has been the case in 
other states, a special drive is attempted by some uninformed 
legislator against some particular public utility corporation, or 
some particular class of public utility corporations. 

The legislature perhaps intends to do what is fair and right 
but, through misinformation or lack of information, may not be in 
a position where they can do anything that is beneficial either to 
the public or to the public service company. The moment that 
a legislature or commission does anything which unfairly and 
materially injures any public service company, that legislature or 
that commission has done something which injures the entire 
state in which the action takes place. That, offhand, is my belief, 
as a result of a somewhat brief experience. 
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I do not know how the matter of which I am to speak may 
affect all New England. I know it does not affect Massachusetts, 
because I take Massachusetts as sort of a test in this very brief 
but very important recommendation. I know that it affects 
the state of Maine, and I should imagine it would some of the 
other New England states. This organization which you have, 
and which embraces all New England, is splendid, but the state 
of Maine ought to have a separate organization, consisting of 
the managers and all others who are interested in a managerial 
capacity with our water companies. The big fellows don’t 
need it. Take your Portland Water District here; well officered, 
well manned, well managed; in charge of men who are scientists 
in their line, who need no suggestion, no help, no encouragement. 
But those men cannot stop in the performance of their public 
duty, and in their duty as citizens, by saying ‘‘ We are sufficient 
to ourselves; we don’t need help, hence we won’t help anybody 
else.”” There ought to be, and in my judgment for the success of 
the smaller water companies in the state of Maine must be, a 
state association having somewhat frequent meetings, where 
there can come under discussion the problems of the little fellows; 
the men or group of men who are perhaps running a water com- 
pany which is supplying one, two, or three communities, where 
the aggregate of their takers may be five or six hundred con- 
sumers; five or six hundred different services. Those are the 
fellows that need help, and those are the communities that need 
help. Now, why do the communities of which I speak in the 
state of Maine need that kind of assistance which can come by 
a larger and fuller information of our managers? They need it 
simply because their managers get more or less discouraged, on 
account of the things that come up in their everyday life, their 
everyday business, which they don’t actually know how to sur- 
mount. 

It may be said that there are two ways that the law provides, 
in which any water company may absolutely protect and fortify 
its sources of supply. One is because the state gives every water 
company the right of eminent domain, which, of course you all 
understand, is the right to go out, and so far as it is necessary for 
the protection of the watersheds, condemn land, under certain 


=) 
i 


PROCEEDINGS. 519 


legal proceedings; but you have to pay for it. They don’t give 
it to you. You have to pay them money for it. We have a law, 
it may be said, that makes it a penal offense for any person to 
knowingly or willfully pollute any pond or stream or source of 
supply. I sat for a good many years as a magistrate in one of - 
the police courts in the state, and if any of you gentlemen happen 
to be lawyers you know how easy it would be for a good attorney 
to show absolutely to a court, and particularly to a jury of the 
county, that the ordinary pollution was neither done knowingly 
or willfully, because there is a vast difference, legally, between an 
act done knowingly and willfully and the same act, having the 
same result, done heedlessly or carelessly. But the pollution 
which goes into your water supply, and through your water sys- 
tem to the consumer; the pollution which comes from heedless- 
ness and carelessness, is just as dangerous as though it was the 
result of a knowing or willful malperformance. 

Now, in Massachusetts, the legislature has not only enacted 
a law, making it an offense to knowingly and willfully pollute 
a water supply, but it has placed in the hands of the State De- 
partment of Health very large, very important, and, to my mind, 
very necessary powers. The statute is as follows: 


“The State Board of Health shall have the general oversight 
and care of all inland waters and of all streams and ponds used 
by any city, town or public institution or by any water or ice 
company in this Commonwealth as sources of water supply. 
The board may make rules and regulations to prevent the pollu- 
tion and to secure sanitary protection of all such waters as 
are used as sources of water supply.” 


No water company or sewage company can secure legislative au- 
thority to build its system until it has secured the recommenda- 
tion of the board as to the best method of protecting the existing 
or probable future water supplies. For us in the state of Maine, 
you can see how all-important that particular feature of the 
Massachusetts law is, that before a sewer company or a muni- 
cipality, I assume, — it should be made as broad as that, — can 
plan and establish and put in use any sewer system, it must have 
the recommendation to the legislature of this board of health, 
or whatever particular board in the state of Maine might take 
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the place of that, and before the company can put in its water 
system, it must have the recommendation of,that same authority, 
in order to protect not only the present and existing takers of 
water, but to safeguard the future. And, further: 


““ On petition to said board by the mayor of a city or the select- 
men of a town or the president of a water company, stating that 
manure, excrement, garbage, sewage or any other matter pollutes 
or tends to pollute the waters of any stream, pond, spring or water 
course used by such city, town, institution or company as a source 
of water supply, the board shall appoint a time and place within 
the county where the nuisance or pollution is alleged to exist for 
a hearing, and after notice thereof to parties interested, and a 
hearing, if in its judgment the public health requires, shall by an 
order served upon the party causing or committing such pollution, 
prohibit the deposit, keeping or discharge of any such cause of 
pollution, and shall order him to desist therefrom, and to remove 
such cause of pollution.” 


We have had during the last year several complaints from 
parties against three or four and perhaps half a dozen different 
small water companies in the state of Maine, wherein it was 
alleged, and amply proven, that the supply of water that that 
particular company was putting into its mains and serving to 
the public was absolutely unfit for domestic use, and in nearly 
every one of these instances the company has very frankly ad- 
mitted that the water being served was unfit for domestic use. 
It should be in every legislative charter, and if it is not in the 
charter, it is the duty of the water company as a matter of common 
decency to furnish pure water for domestic use. That is what 
you are for. The reason why you group together and serve the 
public with water instead of each man having a well is to give 
service. It is your duty to give good service. One of the ele- 
ments of good service is serving a water that is fit for domestic use. 

Some of the managers came to us and said, ‘“‘ What are we going 
to do?” I have in mind one particular instance where the muni- 
cipality that was complaining through its board of selectmen 
as to the quality of the water, had a slaughter house within three 
hundred feet of the intake pipe; and not more than a thousand 
feet above the intake pipe of the unfiltered water there was a 
lumberman’s camp that was used for all the things that such 


PROCEEDINGS. 521 


a camp would be used for; and hog pens, private toilets, and all 
that sort of thing were being permitted by that local board of 
health, and still they were coming down and complaining as to 
the quality of the water. 

In another instance, there was a stream that would have been 
a perfectly good stream of water, would have been all right for 
domestic use, had it not been for the fact that a town six or eight 
miles above dumped every particle of its sewage and garbage into 
it — a comparatively short distance above the place where the 
water takers of this other community were having it, unfiltered, 
turned into their mains and used. Well might the manager of 
the company say, “‘ Yes, our water is unfit for domestic use, but 
for heaven’s sake, what are we going to do?” 

Going back to the right of eminent domain, that water company, 
or any of these water companies, might condemn and by paying 
for the land take the land adjoining the stream or the pond or 
whatever it is, but you who are serving.some of our small country 
communities, way up in Maine, or Massachusetts, or anywhere 
else know how impossible it would be for a company whose revenue 
is limited, whose opportunity to broaden out is extremely limited, 
to pay for the watershed for that town or city of a somewhat large 
river, or even a substantial pond. 

There are a lot of people, and I have heard some managers of 
water companies say, “ This water analyzes all right. There 
is nothing absolutely dangerous to health in this water. There 
are no colon bacilli in it. There is nothing that would kill any- 
body.”’ Somehow, I am so constituted, and I apprehend there 
are a good many thousand others in the state of Maine who are 
constituted so, that if I can go to a place where the water that I 
am drinking in my house comes from, and I see a hog pen, or a 
horse manure pile, or a garbage pile, or anything that looks like 
uncleanliness, I don’t care whether there are three million colon 
bacilli to the tablespoonful of water, or whether there isn’t a 
single one. I don’t like the idea of having served to me for do- 
mestic use water that consists largely or partly of substances 
which drain from those places, and I apprehend the average citizen 
feels a good deal the same way. That is why Massachusetts — 
I don’t know about the other states in New England — has 
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passed that law from which I quoted, and in which they not only 
refer to manure and excrement, but they speak of garbage, and 
all sources of pollution which in any way injure the public health. 

I believe that in the state of Maine it is going to be — no, it is; 
the time has arrived; the clock has struck; there isn’t any going 
to be; it is now; it is this legislature, this year, when you have 
got to have, not the law of eminent domain, which you can’t 
use; not a law that says that whoever “ willfully or corruptly ” 
pollutes the source of supply of a water company, which doesn’t 
amount to anything, but you have got to have some law, giving 
authority to some board, so that it or its representative can go to 
a place where a bad condition exists, and if it seems reasonable 
that that corporation or that man or that municipality or whoever 
it may be is needlessly maintaining something which is dangerous 
to health or obnoxious to the senses of the average human being, 
either near or within a stream which is supplying other human 
beings with water, the board can make the individual or the cor- 
poration remove that source of pollution and desist from future 
accumulation. 

Somebody may ask, ‘‘ Who is going to pay for this?’”’ ‘‘ The 
poor people are going to pay for it, and it is awful.’’ The state 
will take hold of it. In Massachusetts the statute provides that 
an individual may be paid, if that which is necessary actually 
deprives him of the use of his land; the individual shall be paid, 
and paid by the state. The state of Maine is taxing all the people 
to build roads fer some of the people. Under the referendum 
which we have recently enacted, the state is going to tax all the 
people to help some of the people build bridges. Almost every 
legislature which has met within my recollection (and it goes back 
further than I care to admit) has passed some special act to aid 
financially — and that money comes from all the people — to aid 
financially some small town whose bridge has been swept away by 
flood when the resources of the town were such, and crippled to 
such an extent, that it was impossible for it to build or rebuild 
that bridge. Now, is it any more important that all the people 
should aid in the building of roads; all the people should aid in 
the care of the insane and the poor and the mentally defective, 
which we are doing; in the building of bridges on a large scale, or 
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in the individual case of towns, than it is to take hold of this tre- 
mendously important proposition of protecting the health of all 
the public by aiding those companies which cannot afford to get 
control of watersheds by the right of eminent domain, and to 
give to the water takers, the people of our state, that which it is 
our duty to give, namely, pure water? If there is anything on 
the face of the earth within reason that the Public Utility Commis- 
sion of the State of Maine can do to aid and assist in the passage . 
of such a law as that, for which we feel there is the necessity, I say 
to you that we have the disposition to help you. 

PRESIDENT SULLIVAN. You have heard the able address of the 
chairman of the Public Utility Commission. We agree with all 
his remarks but one, and that is that the “ State of Maine ought 
to have a separate organization.” We as members of the New 
England Water Works Association do not believe it is necessary. 
More effective and better results can be obtained by our larger 
organization. The membership of the New England Water Works 
Association is broader than New England. It has no Maine, 
New Hampshire, Vermont, Massachusetts, Rhode Island, or Con- 
necticut. In this day of merger and combination, some of us, at 
least, believe there can be better and more effective work done in 
an Association of this kind by having all the states represented, 
not alone the New England States, but the United States, Canada, 
and I might say the world. We have members from foreign 
countries. It is by numbers we are enabled to get this splendid 
and full rounded organization. We are able to maintain perma- 
nent headquarters. We are able to get a broad exchange of ideas, 
not alone from New England, but from the world, and these mem- 
bers from the smaller communities may join the New England 
Water Works Association and thus get the advantage of associa- 
tion with experts and water-works men of experience and men 
working along kindred lines. 

We want the water-works men from the state of Maine to join 
us. We want their knowledge and their experience. We want 
to keep those we already have, and after this successful conven- 
tion here in Portland, do you suppose we are going to allow a di- 
vorce? No, sir, not even the slightest disagreement or separation. 
To-day we are banded and bonded together stronger than we ever 
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were before, and we intend to hold tight on to every member from 
Maine. It may be, as time goes on, we should have a chapter or 
branch here in Maine. I wish to good-naturedly warn every one 
here that if anybody undertakes to separate the New England 
Water Works Association from our members “ down East,” there 
wll be a real old-fashioned campaign such as this state witnessed 
lately and which ended last Monday. Well, I am not going to 
say any more about campaigns. It might be loaded. It is dan- 
gerously near politics, and we are not in politics. 

However, ours is a broad line of usefulness, and we are going to 
hold on to our veteran member, Mr. Burnie, and others. Do you 
suppose we are going to lose Mr. Graham after the splendid work 
he has done for us, — after he has shown us what Portland is and 
what Portland can do,— the man who greased the ways for the 
New England Water Works Association to sail on Casco Bay?’ 

It was a Portland man who wrote: 


“ Thou, too, sail on, O ship of state! 
Sail on, O Union, strong and great! 
Sail on, nor fear to breast the sea! 
Our hearts, our hopes, are all with thee. 
Our hearts, our hopes, our prayers, our tears, 
Our faith triumphant o’er our fears, 
Are all with thee, — are all with thee! ”’ —the state 


of Maine. 

I wish to say again, we intend to retain our members from Maine 
and get new ones. I sincerely believe it is of mutual advantage 
to our Association and the water-works interests of Maine to 
remain together. 

Mr. Cieaves. If you give me just a moment of explanation. 
I surely did not mean to be understood as advocating that the 
water men of the state of Maine should form a separate and in- 
dependent association, and not amalgamate with this splendid 
union, but I feel perhaps the state of Maine needs what some of 
us more religious ones do. We want to go to church on Sunday 
for the bright and nice religious things, but occasionally through 
the week we need to go to prayer meeting. I think the state of 
Maine needs a few prayer meetings. 

PRESIDENT SuLuivan. That is right, your Honor, but our 
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Association would like very much if the water-works men of Maine 
would take their religion from us. 

On behalf of the New England Water Works Association, I 
sincerely thank Judge Cleaves for his presence and for his able 
address. He has reminded us that there is a fertile field for our 
Association in Maine, and that we must carry the gospel of water- 
works unity to some of our brethren down here. -We must tell 
them about our excellent JouRNAL which publishes our transac- 
tions, papers, and addresses, and that every member receives the 
JOURNAL regularly; that in the small communities in the state of 
Maine where the water-works managers are unable to get to out 
Boston meetings, or even where they are unable to get to a Port- 
land meeting, if they should join with us they would get our litera- 
ture which has a fund of useful information which would be 
invaluable to them. I would most respectfully suggest to our 
honored guest that, as chairman of the Public Utilities Commis- 
sion, he might do us a favor and a favor to the water-works fra- 
ternity of Maine by gently reminding the water companies that 
it would be a good business for some of their employees or mana- 
gers to become affiliated with the New England Water Works 
Association and thereby keep in touch with the water-works world 
through our JouRNAL, which is a veritable storehouse of useful 
knowledge. 

We have another important thing before us now, and that is, 
“‘Some Problems of New Hampshire Water Supply Sanitation,” 
by C. D. Howard, chemist, State Board of Health of New Hamp- 
shire. I call upon Mr. Howard. After that we will have some 
more business, and I would like the members to remain until we 
get through. 

{[Mr. C. D. Howard read a paper, with the title as above stated.] 

PRESIDENT SULLIVAN. Jt might be of interest to some of our 
members to know how our late revered associate, Mr. Walker, of 
Manchester, N. H., overcame some of the unsanitary surroundings 
on his watershed. Conditions were bad in spots on Lake Massa- 
besic. He endeavored to have them cleaned up by suasion. 
Nothing doing by the owners of cottages on the islands. You 
know what a strong character Mr. Walker was. Well, he thought 
first of the health of the community, and as the owners of cottages 
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would neither “ fish or cut bait,” and as there was not sufficient 
law at the time to reach and correct these nuisances, he took the 
law into his own hands and, for the welfare of the community, he 
applied the torch to camps and cottages that were a menace to 
public health and said: ‘‘ Get redress from the city of Manchester.” 
The city settled and settled well. It was a good job well done. 
That is the way an unsanitary exigency was met and overcome 
in New Hampshire. 

Mr. C. W. SHERMAN. The Association is now ready to attend 
to its formal business, and I would like to submit a resolution of 
appreciation of the courtesies which have been tendered to this 
convention. It is, of course, a pleasure to express the sentiments 
of the convention as far as I can, after the generous and whole- 
hearted manner in which we have been entertained. Neverthe- 
less I cannot help wishing that some more eloquent member had 
been selected for this duty, particularly in view of the excellent 
character of the convention, and of the arrangements in every 
particular. I doubt, really, if we have a man in the Association 
who is ready to do justice to the theme. If you will pardon me, 
I will make a few preliminary remarks before submitting the 
formal resolution. In the first place, I want in these informal 
remarks to say a few things that it is hardly proper to include in a 
vote of thanks, since they relate to our own members, Mr. Graham 
and Mr. Johnson in particular, who have so ably handled this 
convention. I have had a little experience with work of this 
kind, and I know what it means to do it. Probably most of the 
members can do a little guessing, and perhaps if they doubled 
what they guessed they would not be far out of the way. It is 
a great pleasure to me to testify, from my knowledge of how pre- 
vious conventions have been run, to the excellence of this one. 
The figures of attendance, of course, speak for themselves. The 
general attendance at the sessions of the convention speaks for 
the interest of the members in the sessions, and perhaps in par- 
ticular also for the wisdom of selecting a place where there are not 
too many outside diversions or distractions. As Mr. Gear re- 
marked this morning, it is a satisfaction to demonstrate that it 
is not necessary to hold conventions in Boston and NewYork in 
order to have them successful and well attended. As far as I 
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know, the only unfortunate and regrettable event in our conven- 
tion is the accident to one of the automobiles on the return yester- 
day afternoon, when Mrs. Blake suffered a severe injury. Of 
course I speak the sentiment of the entire convention when I say 
that we regret that extremely, and I should like very much if Mr. 
Graham could telephone or in some other way express in our be- 
half to Mr. Blake and Mrs. Blake sympathy with them for the 
accident. 

The resolution as I have written it out is as follows: 

Resolved, that the-thanks of the Association are hereby ex- 
tended to his Honor Mayor Chapman and to the city government 
of Portland, for the use of the City Hall and for the many other 
courtesies which they have extended; to the trustees and other 
officers of the Portland Water District; to the Portland Chamber 
of Commerce; to the municipal organist, Mr. Will C. Macfarlane; 
to Judge Cleaves; to Admiral Robert E. Peary; to the citizens 
of Portland who have loaned automobiles and in other ways 
helped to make the convention a success; to Hiram Ricker & 
Son, proprietors of Poland Springs; to the Portland Stoneware 
Company and the New England Cold Storage Company, who ex- 
tended to the convention the privilege of visiting their plant; and 
to the other friends and individuals who have extended so many 
courtesies to the Association. 

PRESIDENT SULLIVAN. Before we take a vote on these resolu- 
tions, I wish to ask Mr. Graham if he will kindly convey to Mr. 
Blake, president of the Portland Water District trustees, our 
sincere regrets because of the automobile accident, and trust that 
Mrs. Blake will have a speedy recovery to good health. 

Mr. Grauam. I will do that, Mr. President. 

PRESIDENT SuLLIVAN. You have heard the resolution. We 
have certainly had a fine convention in Portland, and the Port- 
land people have lived up to the reputation they have always had 
in the past. I ask all in favor of this resolution to rise. 

The resolution was passed by a unanimous vote. 

The Secretary read the application of Alfred M. Chaffee, 
Oxford, Mass., for membership, which had been properly endorsed 
and approved by the Executive Committee. On motion, the 
Secretary was empowered to cast the ballot of the Association 
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in favor of the candidate, and, he having done so, he was declared 
by the President duly elected a member of the Association. 

THE PREsIDENT. There will be meetings of the Executive 
Committee and of the convention committee just as soon as we 
can get together. I trust all the members will go to Riverton 
Park for the final event of the convention. To-morrow, of course, 
some will go to the mountains, and some may not come back to 
Portland. However, I wish all the members in town would go out 
to Riverton to-night and see what Mr. Graham and our friends 
in Portland have done for us. 

Mr. GraHam. I would like to say a word in connection with 
the Riverton affair. I know the boys will be very much disap- 
pointed unless they have a good audience to-night. I trust every 
member who can will go there. The boys will appreciate it. 

PRESIDENT SULLIVAN. A final word from Mr. Johnson before 
we ring down the curtain. 

Mr. Jounson. Mr. President, I don’t know as I have anything 
to say. I have one great big feeling of gratitude all through this 
convention, to think how smoothly the Portland members of 
the committee made the thing run. I have had nothing to do but 
sit around and see the wheels go round. The Portland people 
have done it all in the very best possible way, and I am only 
proud that I was chairman of this committee during this conven- 
tion. 

The convention then adjourned. 


Report OF COMMITTEE ON Exnuisits, THIRTY-FirtH ANNUAL 
CONVENTION. 


To the President, Members, and Associates of the New England 
Water Works Association: 

As chairman of the Committee on Exhibits for the Thirty-Fifth 
Annual Convention, I was fortunate in having Messrs. Harris, 
Thorne, and Newhall, of the Portland Water District, serve with 
me, and during the progress of our work had many occasions to 
congratulate myself on this choice. 

Our first duty was to secure a satisfactory room for the exhibits, 
and, as the convention was to be held in the new Municipal 
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Building, we at once selected the main auditorium, which we ob- 
tained the use of without charge for rent or light through the 
efforts of the Portland Water District and the kindness of Mayor 
Wilford G. Chapman. Electricity for power was donated by 
the Cumberland County Electric Company. 

Having ample room at our disposal, we next solicited exhibits, 
and our effort in this.direction was so successful from the start 
that we felt justified in making somewhat extensive arrangements 
for the comfort and convenience of our exhibitors and the dele- 
gates who would visit them. 

Our time for building and decorating the exhibitors’ booths and 
getting the exhibits in place was very limited, but everything was 
ready as planned, and at five o’clock Tuesday afternoon the 
exhibit hall was opened to the delegates. 

We did not award gold medals, but the officers, committee, 
and delegates decided unanimously that the following are entitled 
to honorable mention: 


Addressograph Company, The American City, American Manganese 
Bronze Company, W. L. Blake & Company, Harold L. Bond Company, 


Builders Iron Foundry, A. M. Byers Company, Carbic Manufacturing Com- 
pany, Central Foundry Company, The Chapman Valve Manufacturing 
Company, Chicago Pneumatic Tool Company, Wm. R. Conard, Cumber- 
land County Electric Company, Joseph Dixon Crucible Company, Eddy 
Valve Company, Electro Bleaching Gas Company, Engineering News, En- 
gineering Record, Engineering and Contracting, Fire and Water Engineering, 
Ford Meter Box Company, The Garlock Packing Company, C. Godfrey, 
The Goulds Manufacturing Company, The Hartford Contractors’ Supply 
Company, Hays Manufacturing Company, James Hermeston Manufacturing 
Company, Hersey Manufacturing Company, The Leadite Company, Lead- 
Lined Iron Pipe Company, Ludlow Valve Manufacturing Company, MacBee 
Cement Lined Pipe Company, H. Mueller Manufacturing Company, Multi- 
plex Manufacturing Company, National Meter Company, National Tube 
Company, National Water Main Cleaning Company, Neptune Meter Com- 
pany, The Pitometer Company, Pittsburg Meter Company, Portland Gas 
Light Company, Power Equipment Company, Rensselaer Valve Company, 
Ross Valve Manufacturing Company, S. E. T. Valve and Hydrant Company, 
Simplex Valve and Meter Company, The A. P. Smith Manufacturing Com- 
pany, Smith & Abbott Company, Standard Cast Iron Pipe and Foundry 
Company, W. P. Taylor Company, Thomson Meter Company, Union Water 
Meter Company, United Brass Manufacturing Company, United States 
Cast-Iron Pipe and Foundry Company, Warren Foundry and Machine Com- 
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pany, Wallace & Tiernan Company, Inc., Water Works Equipment Company, 
R. D. Wood & Company, Worthington Pump and Machinery Corporation, 
—a total of sixty exhibitors. 


The committee spent $780 in carrying on their work, all of 
which has been collected from the exhibitors, and there are no 
outstanding bills against us. In addition to the money spent by . 
the committee, we estimate that the exhibitors’ total expense was 
about $20 000, for representatives’ time, fares, expenses, freight 
on exhibits, etc.; this does not include the value of exhibits, 
which amounted to at least $50 000. 

We call your attention to these figures, as you will recall that 
the convention program covered something of importance from 
early morning until late in the evening, on each of the three 
days of the convention, and absolutely no time was set aside for 
inspection of exhibits. The delegates were anxious to inspect the 
exhibits, and, as the exhibitors had the best men on their sales 
forces on hand to meet them, we feel that the Association should 
set aside at least a day or two, at future conventions, for this 
purpose, if the exhibits are to be continued as a part of the con- 
vention. 

In concluding, I wish to thank the exhibitors, whose combined 
efforts resulted in one of the largest and finest displays of water- 
works goods ever made; my associates on the Exhibit Committee, 
without whose valuable assistance my task would have been im- 
possible; Mr. Fred M. Prescott, the contractor for the booths 
and decorations, who did more for us than his contract called for; 
and last but not least, the employees of the Portland Water Dis- 
trict, who did the assembling and arranging of exhibits. 


Ws. F. Woopsurn, Chairman. 
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NoOvEMBER MEETING. 
Hore, Brunswick, Boston, Mass., 
November 8, 1916. 


The President, Mr. William F. Sullivan, in the chair. 
The following members and guests were present: 


Honorary MEMBERS. 
R. C. P. Coggeshall. A. 8. Glover. 
; R. J. Thomas. — 4. 
MEMBERS. 
. Heffernan. 


.E. J. E. Sheldon. 
J. W. Blackmer. C. W. Sherman. 
James Burnie. .S. . E. C. Sherman. 
George Cassell. i ‘ent. Sidney Smith. 
J. E. Conley. 

J. H. Cook. ay. 
John Cullen. John 


L. R. Dunn. W. J. Lumbert. 

F. L. Fuller. P. J. Lucey. 

Patrick Gear. H. V. Macksey. 
' F. J. Gifford. A. E. Martin. 

H. J. Goodale. W. E. Maybury. 

C. R. Gow. John Mayo. 

J. W. Braham. F. E. Merrill. 

F. M. Griswold. M. L. Miller. 

R. K. Hale. William Naylor. 

A. R. Hathaway. C. E. Peirce. : 

Allen Hazen. T. A. Peirce. 


ASSOCIATES. 
Harold L. Bond Co., F. M. Bates, Hayes Machinery Co., F. H. Hayes. 
G. S. Hedge. Hersey Mfg. Co., A. S. Glover, J. H. 
Builders Iron Foundry, F. N. Connet, Smith. 
A. B. Coulters. Garlock Packing Co., C. D. ‘Allen. 
Darling Pump & Mfg. Co. (Limited), Lead Lined Iron Pipe Co; F...E. 
H. A. Snyder. Dwyer. 
Chicago Pneumatic Tool Co., T. S. Ludlow Valve Mfg. Co., A. R. Taylor. 
Eggleston, Jr. MacBee Cement Lined Pipe Co., J. D. 
Engineering News, N. C. Rockwood. MacBride. 


. J. Titcomb. 


OP 
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H. E. Perry. 
- S. A. Agnew. C. R. Hildred. H. G. Pillsbury. 
f L. M. Bancroft. J. L. Howard. P. R. Sanders. 
: F. A. Barbour. A. C. Howes. C. M. Saville. 
G. W. Batchelder. 8. A. Holton. A. L. Sawyer. 
L. Tighe. 
: N. Tower. 

H. Vaughn. 
S. Weston. 
L. Whitney. 

B. Wilkins. 
aa E. Winslow. 
B. Wright. 
C. Wright. 
3 R. Preston. — 69. 
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H. Mueller Mfg. Co., G. A. Caldwell. Standard Cast Iron Pipe & Foundry 
National Meter Co., J. G. Lufkin. Co., W. F. Woodburn. 

Neptune Meter Co., H. H. Kinsey. Thomson Meter Co., E. M. Shedd. 
Pittsburgh Meter Co., J. W. Turner. | Union Water Meter Co., F. E. Hall. 
Rensselaer Valve Co., F. 8. Bates, R.D. Wood & Co., H. M. Simons. 


C. L. Brown. Henry R. Worthington, Samuel Har- 
A. P. Smith Mfg. Co., F. L. Northrop. rison, E. P. Howard. — 27. 
GUESTS. 
A. H. Howard, New York, N. Y. P. E. Gear, Boston, Mass. 
F. N. Prescott, Boston, Mass. Mr. Dennett, Boston, Mass. — 5. 


H. K. Prescott, Waterford, N. Y. 


The Secretary presented applications, properly endorsed and 
recommended by the Executive Committee, from the following 
named persons: 

For Resident Membership. 
Alexander Bresth, Boston, Mass., assistant engineer State Department 


of Health of Massachusetts. 
Timothy E. Hopkins, Danielson, Conn., president Crystal Water Co., 


Danielson, Conn. 
W. D. Van Brunt, Southampton, Long Island, N. Y., president of South- 


ampton Water Works. 
Hiram Plattner, North Attleboro, Mass., superintendent and engineer 


North Attleboro Water Department. 
Morton B. Wright, North Chelmsford, Mass., superintendent North 


Chelmsford Fire District. 
For Non-Resident Membership. 
Charles F. Attersall, Winchester, Ky., superintendent Water Works. 


H. F. Dunham, New York City, civil and hydraulic engineer. 
H. E. Wolbert, Mt. Vernon, N. Y., superintendent New York Inter- 


Urban Water Co., Mt. Vernon. 


On motion of Mr. Fuller, the Secretary was instructed to cast 
one ballot in favor of the admission to membership of the gentle- 
men whose names had been read, and, the Secretary having done 
so, they were declared elected members of the Association. 

Mr. W. 8S. Jounson. Mr. President and Gentlemen, — Two 
months ago in the city of Portland the New England Water Works 
Association held one of the most successful conventions in its 
history. Towards the success of the convention many things 
contributed: the beautiful city and its surroundings, the wonder- 
ful weather, the splendid work of our members from Portland and 
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vicinity, and especially the wonderfully attractive and interesting 
exhibit of water-works appliances which far excelled anything 
of the kind which has ever been shown in this country. It is 
upon this last feature of the convention that I wish to say a few 
words. 

The Convention Committee, to whom fell the task of appoint- 
ing an Exhibit Committee, fully realized that the exhibit of water- 
works appliances was one of the most important features of our 
conventions, and it realized, too, that without a great amount of 
intelligent work on the part of some one man, the exhibit would 
be a failure. We naturally turned first to the man who had so 
successfully engineered many previous exhibits, Mr. William F. 
Woodburn. 

Mr. Woodburn felt, and with good reason, that he had done his 
share, but he was finally prevailed upon to try once more, and 
with his customary energy he started in to prepare an exhibit 
which would eclipse all others. I personally know something 
of the great amount of work he put in during the summer, having 
repeatedly found him at his office surrounded by diagrams of 
space, lists of possible exhibitors, and correspondence. Then for 
a week previous to the convention he was at Portland with his 
coat off, and his sleeves rolled up, doing three men’s work. A 
paper of tacks is wanted; ask Billy Woodburn. An expressman 
comes in with a package; see Billy Woodburn. A dispute arises 
between two exhibitors about some space; Woodburn is the man 
who settles it all, at the same time putting salve on the wounds 
so that both men go away feeling that they have been used just 
about right. And all the time he preserves that good-natured 
smile on his face, — a smile that is worn, not a mask, but which 
extends well inside his ample frame. 

Mr. Woodburn, I have been asked by the exhibitors at the 
Portland convention to say a few words to you for them, but I 
want, first, to take the opportunity to thank you on behalf of the 
Convention Committee, realizing, as we do, the efficient work 
which you did, and how much your work contributed to the success 
of the convention. Now, for the exhibitors at the convention I 
take great pleasure in presenting you this Masonic charm and 
chain as a token of their appreciation of your indefatigable energy, 
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your self-sacrificing helpfulness, your eminent fairness, and your 
unfailing good nature. And for the rest of the Association, while 
our expression may not take so substantial a form, I want to 
assure you that you have the thanks of all members, individually 
and collectively, and their best wishes for your continued pros- 
perity. 

Mr. Woopsurn. Mr. President, Mr. Chairman, and my 
friends, —I hardly know what tosay. I felt that the many kind 
words and expressions of appreciation that I heard at Portland 
on the outcome of our preparation for the exhibitors was more 
than any man should expect. Every one seemed to be pleased, 
and that was all I wanted. We did have a little work to do 
getting ready, but there was always something to it that made it 
very pleasant. Hearing from a good many old friends in the 
letters they wrote in reply to my letters and my circulars brought 
me in contact with them again and naturally rekindled the spark 
of old friendship. I hardly expected to be rewarded with such 
a beautiful gift. It is something I have had in mind presenting 
to myself for some time. I thank you all and regret that I cannot 
express my thanks in such felicitous language as our chairman 
has used in presenting this to me. 

THE PresmpENT. This is a very pleasing echo of our Portland 
convention, to the success of which Mr. Woodburn contributed 
so largely. 

Mr. F. A. Barbour, C.E., of Boston, Mass., spoke upon “ Leak- 
age from Pipe Joints,” which was the subject of a paper presented 
by him at the Portland convention. The paper was also discussed 
by Mr. D. A. Heffernan and Mr. Charles W. Sherman. 

Mr. Allen Hazen presented the report of the Committee on 
Meter Rates, Water Loss by Leakage, Non-Registration of Meters 
or Otherwise. 

On motion of Charles W. Sherman, it was voted to accept the 
report of the Committee on Meter Rates and adopt its recom- 
mendations. 

Mr. 8. A. Agnew, superintendent of the Scituate Water Com- 
pany, Scituate, Mass., gave an interesting talk on “‘ San Domingo,” 
illustrated by stereopticon views. 

Adjourned. 
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EXECUTIVE COMMITTEE. 


Meeting of the Executive Committee of the New England Water 
Works Association at City Hall, Portland, September 13, 1916. 
Present: President William F. Sullivan, and members Caleb 
M. Saville, Samuel E. Killam, D. A. Heffernan, Robert J. Thomas, 
Lewis M. Bancroft, George A. King, and Willard Kent. 
Forty-one applications for active membership and ten for Asso- 
ciate membership were received and recommended therefor, viz., — 


Members. 


James P. Allardice, civil engineer, Fall River, Mass. 

James Aston, metallurgical engineer, Pittsburgh, Pa. 

Charles S. Beaudry, Lexington, Mass. 

Clarence A. Bingham, general manager Water Works, Norwood, Mass. 

H. W. Bishop, treasurer Boothbay Harbor Water Works, Boothbay Harbor, 
Me. 

Perley J. Blake, superintendent Water Department, Pepperell, Mass. 

Theodore L. Bristol, president and manager Water Co., Ansonia, Conn. 

A. M. Chaffee, president and general manager Water Co., Oxford, Me. 

Jean A. Claman, town engineer, Chicoutimi, Quebec, Canada. 

Thurston C. Culyer, engineer in charge Watershed Division, Department 
Water Supply, Gas and Electricity, City of New York, Purdy’s Station 
(Westchester County), N. Y. 

H. L. Elliott, superintendent Rumford & Mexico Water District, Rumford, Me. 

Maurice E. Fitzgerald, superintendent South hassenad Falls Water Works, 
South Hadley, Mass. 

Robert Fletcher, president N. H. State Board of Health, Dartmouth College, 
Hanover, N. H. 

Fred C. Gamwell, treasurer Palmer Water Co., Palmer, Mass. 

Frederic H. Hapgood, assistant engineer to J. L. Tighe, consulting engineer, 
Holyoke, Mass. 

Herbert L. Hapgood, superintendent Water Works, Athol, Mass. 

John W. Hartigan, superintendent Water Works, Longmeadow, Mass. 

George A. Hatfield, superintendent Water Works, Sidney, Ohio. 

Seba A. Holton, treasurer Board of Water Commissioners, Falmouth, Mass. 

Michael H. Harrington, foreman Lowell Water Department, Lowell, Mass. 

William F. Hunt, foreman Lowell Water Department, Lowell, Mass. 

Howard C. Kinney, superintendent Water Works, Waterloo, N. Y. 
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Francis D. H. Lawlor, superintendent Citizens Water Co., Burlington, Ia. 

William J. Lumbert, superintendent Public Works, Saugus, Mass. 

George E. Mann, foreman Woodsville Aqueduct Co., Woodsville, N. H. 

William E. Merck, superintendent Water Works, Jackson, Ga. 

James Mullins, superintendent Water Works, Springvale, Me. 

Patrick T. Mullin, Cambridge Water Works, Cambridge, Mass. 

Charles E. McDonald, superintendent Water Works, Waterbury, Conn. 

William S. Nolan, civil engineer, East Boston, Mass. 

Charles R. Preston, assistant engineer, City Hall, Lowell, Mass. 

C. S. Rathbun, assistant secretary Boise Artesian Hot and Cold Water Co., 
Boise, Ida. 

Carl G. Richmond, superintendent Public Works, Revere, Mass. 

Adolph D. Theriault, general foreman Pennichuck Water Works, Nashua, 
N. H. 

Earle Talbot, treasurer and assistant superintendent Hackensack Water Co., 
Weehawken, N. J. 

P. Von Weymarn, assistant chief engineer, Reclamation Department, Pishpek, 
Russia (in Asia). 

Ezra B. Whitman, consulting engineer, Baltimore, Md. 

Henry F. P. Wilkins, manager Water Department, Marblehead, Mass. 

W. H. Williams, superintendent Public Works, Braddock, Pa. 

Jesse M. Worthen, M.D., superintendent Charleston Light and Water Co., 
Charleston, S. C. 

John Young, inspector, Sprinklered Risk Department, Western Canada Fire 
Underwriters Association, Winnipeg, Man. 


Associates. 


American Manganese Bronze Co., Holmesburg, Pa. 
William L. Blake, Portland, Me. 

Carbic Mfg. Co., New York City, N. Y. 

Chicago Pneumatic Tool Co., Boston, Mass. 

Ford Meter Box Co., Wabash, Ind. 

C. Godfrey, Atlantic City, N. J. 

The Hartford Contractors’ Supply Co., Hartford, Conn. 
C. M. & H. T. Plummer, Portland, Me. 

United Brass Mfg. Co., Cleveland, Ohio. 

Winslow & Company, Portland, Me. 


One application for reinstatement was received, and it was 
unanimously voted that the applicant be and hereby is reinstated 
to membership on his compliance with the requirements of the 
constitution. 

Mr. Charles W. Sherman, for the Committee on Dexter Brackett 
Memorial, presented the report of that committee with accom- 
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panying resolution, which is, by unanimous vote, recommended 
for adoption by the Association. 

Mr. Caleb M. Saville, of the Committee on a National Water 
Law, reports recommending that the said committee be author- 
ized and empowered to confer, participate, and join with com- 
mittees from other bodies having a like purpose in view, and it 
was, by unanimous vote, so authorized. 

WILLARD Kent, Secretary. 


Meeting of the Executive Committee of the New -England 
Water Works Association at headquarters, Tremont Temple, 
Boston, November 8, 1916, at eleven o’clock a.m. 

Present: William F. Sullivan, President; Caleb M. Saville, 
Samuel E. Killam, R. C. P. Coggeshall, F. J. Gifford, Richard K. 
Hale, Lewis M. Bancroft, George A. King, and Willard Kent. 
Eight applications for membership were received, as follows: 


Members. 


Alexander Bresth, assistant engineer, Massachusetts State Department of 
Health, Boston, Mass. 

William Plattner, superintendent and engineer Water Department, North 
Attleboro, Mass. 

Morton B. Wright, superintendent North Chelmsford Fire District, North 
Chelmsford, Mass. 

Timothy E. Hopkins, president Crystal Water Co., Danielson, Conn. 

H. E. Wolbert, superintendent New York Inter-Urban Water Co., Mount 
Vernon, N. Y. 

W. D. Van Brunt, president Southampton Water Works, Southampton, 
Long Island, N. Y. 

H. F. Dunhan, civil and hydraulic engineer, Néw York, N. Y. 

Chas. F. Attersall, superintendent Water Works, Winchester, Ky. 


And were by unanimous vote recommended therefor. 
The proposal of the National Tube Company to exhibit to the 
Association motion pictures of the manufacture of pipe was, after 
discussion, laid on the table subject to investigation by the Sec- 
retary. 
A communication from Mr. F. H. Newell, chairman of Commit- 
tee on Engineering Coéperation, with reference to the Third Con- 
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ference of Engineering Societies, was referred to Mr. John W. 
Alvord, of Chicago, Ill. 

The subject of increasing the amount of advertising in the 
JOURNAL of the Association was discussed, and it was suggested 
that the members of the Executive Committee make individual 
effort to accomplish that result. 

Mr. S. E. Killam, of the committee on furnishing office at head- 
quarters, reports progress, and it was unanimously voted that 
the whole question of furnishing be left with the committee, with 
full power to act. 

Voted, that a committee, consisting of the President, the Treas- 
urer, the Advertising Agent, the Editor, and three additional 
members, to be appointed by the President from the membership 
residing near Boston, should consider the question of finances and 
report at the next meeting of the Executive Committee. 

Adjourned. 


Attest: 


Kent, Secretary. 
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WATER SUPPLY AND SEWERAGE Laboratory tor Analysis of Water and Sew. 


e and for Testing Cement. Sand, Coal, and 
Design Construction Metals. Steam and Hydraulic Power Plants. 
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Reports Valuations 100 Williams Street, New York 
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Works Associations | 
12 years inspecting materials for the Dept’sof Wa- | WILLIAM R. CONARD 
ter, G. & E. and | Bridges of of New York City | Assoc. Amer. Soc. C. E. Assoc. Mem. Amer. Soc. M. E. 


JAMES F.H HAYDEN 322 High St., Burlington, N. J. 


INSPECTION AND TESTS OF MATERIALS 
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SPECIALTY: SOUTHERN OFFICE 
Inspecting materials for high and low pressure water 
systems, gas conveyors, structural steel, and | Maison Blanche Bldg., New Orleans, La. 
cast iron for buildings and bridges, 
| R. C. HUSTON,C.E., Special Representative 
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Water Meters 


FOR ALL WATER WORKS SERVICE 


All Sizes, 5-8 to 6O inches 


CROWN 
EMPIRE 
NASH 
GEM 
PREMIER 


With the only reliable straight- 
reading register in the marKet 


National Meter Company 


84-86 CHAMBERS STREET 
NEW YORK CITY 


BOSTON CHICAGO PITTSBURG LOS ANGELES 
159 Franklin St. 1223 Wabash Ave. 4 Smithfield St. 411So. Main St. 
CINCINNATI SAN FRANCISCO 


10 West Third St. 681 Market St. 
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GAS ENGINE and 
TRIPLEX PUMP 


|} 
Town and Village Water 
Works ¥ ¥ ¥ and Pump 


ing Service Generally 


CAN BE ADAPTED FOR 
EITHER GAS OR GASOLENE 


National Meter Company 
84-86 CHAMBERS STREET, NEW YORK 


BOSTON: 159 Franklin Street CHICAGO: 1223 Wabash Ave. 
PITTSBURG: 4 Smithfield Street SAN FRANCISCO: 681 Market Street 
CINCINNATI: 10 West Third Street LOS ANGELES: 411 South Main Street 
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APPROVAL 


HERSEY DETECTOR METER 


The Hersey Detector Meter has 
been accepted for eleven years in 3; 
4; 6,8 10’and 12’ sizes without. any 
restrictions or conditions of any 
kind by every Insurance Company 
Stock and Mutual, doing business 
in the United States, and by the 
Water Departments and Water 
Companies in more than 500 Cities 
and Towns for use on over 3.000 
Fire Services protecting nearly 
§2.000,000.000. worth of Insured Property. 


HERSEY MANUFACTURING COMPANY 


BOSTON COLUMBUS,O. SAN FRANCISCO 
NEWYORK PHILADELPHIA LOS ANGELES 
CHICAGO ATLANTA PORTLAND, ORE. 
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ADVERTISEMENTS. 


ACCURAGY, LONG LIFE, 
Avoidance of Repairs 


Are the Requisites of the Perfect Water Meter and 
are the Principal Features of the 


LAMBERT.” 


Our unbreakable disk-piston, reinforced with an internal steel 
plate, can be found only in the LAMBERT METER. 

The growing popularity of the water-meter system is attributed 
by many to the inherent excellence of the ** LAMBERT” meter. 


Where ** LAMBERT ” wmeters are selected, success is assured. 
100-110 BRIDGE ST. 


THOMSON METER CO. BROOKLYN, N. Y. 
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Assembling Simplicity of Trident Construction 

The above cut shows a Trident-Disk Meter dismantled and the extreme ease with which it can be 
assembled, by first putting in the gear train, then the disk-chamber, the frost bottom next, then the 
register and register box and the meter is complete. The Trident combination wrench is the only 
tuul necessary to use, 


NEPTUNE METER COMPANY 


90 WEST STREET NEW YORK 


CHICAGO, BOSTON, SANFRANCISCO, 
ATLANTA, LOSANGELES, PORTLAND, SEATTLE 
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ADVERTISEMENTS. 


**EUREKA 


WATER METER 


vi 
‘“KEYSTONE" WATER METER 
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yal 


Vili ADVERTISEMENTS. 


WORTHINGTON METERS 


The Worthington Duplex Piston 
Meter is particularly adapted to large 
and heavy water works services. 


The Worthington D isc Meter 

combines minimum weight with re- 

liability on constant service and 
accuracy of registration. 


The Worthington Turbine 
is designed primarily to handle large volumes of 
water with minimum loss of pressure. 


Full descriptions of the different types of Worthington Meters, with tables of 
sizes and capacities, are given in Bulletin W184-54. 


THINGTON 


York Office: 15 Broadway 


Boston Office: 465 John Hancock Building iia 
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ADVERTISEMENTS. 


NIAGARA 


SEND FOR METER BULLETINS 


American and Niagara Water Meters 

Water Meter Accessories 

Facts and Figures about Meters in Serv- 
ice 

Advantages of Using Water Meters 

Model Water Meter Specifications 

Setting, Repairing, and Testing Water 
Meters 

Water Meter Rates and Regulations 

Condensed Price List — Meters and Ac- 


cessories 


BUFFALO METER CO. 


2917 MAIN ST. EST.1892 BUFFALO,N-Y. 
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ADVERTISEMENTS. 


UNION RCTARY, COLUMBIA, DISC 
and NILO (velocity) WATER METERS 


Water Pressure Regulators 
Waste Stops and Corporations 


UNION WATER METER COMPANY — 
WORCESTER, MASSACHUSETTS 


WATER WORKS 
SUPERINTENDENTS! 


Is your per capita consumption too high ? 
Do you account for less than 85% of your pumpage ? 


Are you receiving full revenue from your manufactur- 
ing consumers ? ; 


If any of these problems confront you, write us at 
once, without obligation, and let us tell you about 
our PITOMETER SURVEYS. 


THE PITOMETER COMPANY 


25 Elm Street (N. Y. Edison Building) 
NEW YORK CITY, N. Y. 
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ADVERTISEMENTS. 


YOU CAN DETECT PUMP SLIP 


JUST AS THE PLYMOUTH WATER 
WORKS DOES =READ HOW 


PLYMOUTH, MASS, July 19, 1916. 


F. Connet, Chief Engineer, 
Builders Iron Poundry,” 
Providence, R. I- 
Dear Sir: 

In the fall of 1915 we installed a 12" Venturi meter 
tube with 5" throat. in our 16" force main, for the purpose 
of testing the pump slip. The pressure pipes of this meter 
Were cross connected to the pressure pipes of another Venturi 
meter set in our 14" gravity line, with a recording register 
in the basement of the pumping station. 

Normally the Venturi meter in the gravity line is in 
continuous service except when we wish to make a test for pump 
slip. At such time the gravity meter is shut off and force 
main meter thrown into service. 

On Dec, 21, 1915, a two hour test on our direct acting 
Plunger pump ( in constant service since 1904) showed a slip of 
26%. The plungers were taken out, turned down, and fitted to 
new cylinder linings. Another test made upon completion of 
these repairs showed the slip had deen reduced to 3.9%. 

It is our intention to make pump slip tests at regular 
intervals ( probably every three months) and this is made possible 
and extremely simple with our Venturi meters as now arranged. 

Yours very truly, 


Slip cannot always be detected by noise. A SMALL NUMBER of 
very badly worn valves wil) generally make considerable noise, but a 
LARGE NUMBER of moderately worn valves, giving a much greater 
slip, seldom can be detected by the ear. 

Venturi Meters will give unfailing and continuous evidence of the 
condition of your pump valves, and will keep you posted on the actual 
efficiencies of your pumps. 

Our engineers will be pleased to furnish complete information. 
Write us to-day for Bulletin No. 84-W. 


BUILDERS IRON FOUNDRY 


PROVIDENCE RHODE ISLAND 
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H. W. CLARK CO. 
122 South Seventeenth St., Mattoon, Illinois, U.S.A. 


BRANCH OFFICES 
SAN FRANCISCO 


MANUFACTURERS 

The Clark Meter Box — Meter 
Testers, Service and Valve 
Boxes, Valve Housings, and 
most 
Water Department. 


Send for catalogues, prices, etc. 


NEW YORK 


CHICAGO | 


everything for the 


Standpipes 
Water Tanks 
Gas Holders 
and all other metal surfaces 
need the protection of 


DIXON’S 
Silica-Graphite 
PAINT 
BOOKLET NO. 87-8 
JOSEPH DIXON CRUCIBLE 
CO. Jersey City, N. J. 


We Carry in BOSTON STOCK for Immediate 
ipment 


CAST IRON BELL AND SPIGOT 
WATER PIPE AND FITTINGS 
FLANGED PIPE in full and short lengths 
WROUGHT PIPE 
FRED A. HOUDLETTE & SON 
(Incorporated) 
93 Broad Street, Boston, Mass. 


Quotations furnished promptly for shipment 
from Foundry 


WM. F. WOODBURN 


“STANDARD” CAST-IRON PIPE 


SPECIAL CASTINGS 
Estimates Free 


Business Hours, 5951 Fort Hill 


TELEPHONE 4 Nights and Holidays, 957-W, Malden 


201 Devonshire Street, Boston, Mass. 


Works — Bristol, Penn. 


| C.D. Kirkpatrick S. P. Gates 


Established 1878 


B. F. SMITH & CO. 
Incorporated 
Artesian and Driven Wells, Foundation Boring 


Engineers and Contractors for Muni- 
cipal and Private Water Works 


First National Bank Building 
| 60 Federal Street estes. Sate Mass. 


CELLARWAL SERVICES 


3%2 FEET LONG 
| SOMETHING NEW LAST LIFETIME 
MacBee Cement-Lined Pipe Co. 


Boston, Mass. 


your mains. 


ENOUGH WATER? 


If not, it is probably because of lack of carrying capacity of 
Consult us. 


Illustrated b 


NATIONAL WATER 
50 Church Street 


MAIN CLEANING co. 
New York City 
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Payne’s “NEW ECLIPSE” 


Tapping Machines 


Do the best work, because they have 


Few Working Parts 
Compact 

Simple in Construction 
Light in Weight 


We can prove these facts by sending a 
machine to you on thirty days’ trial. 


Long Main-End Corporation Cocks can be used 


Makers of 


High-Grade Water 
Works Brass Goods 


to suit every requirement 


x06 


Experience of hundreds of water companies has proven that 
original “ HAYS-ERIE.” SERVICE BOXES give the 
best satisfaction 


Ask for Samples and Prices 


Hays Manufacturing Co. Eric, Penna. 
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MUELLER 
WATER 
MACHINES 


=a Has your Company 
a MUELLER 
machine ? 
sx lf not— why ? 
There isn’t a better investment 
Ee in the Water Works line. 


P00 us One machine will last from 20 
Ap: to 30 years; and with a very low 
cost of maintenance. 


MUELLER machines are simple, 
efficient and convenient. 


Every machine is Unconditionally 
achine Guaranteed. 


Write us to-day for our booklet on tapping 
machines, and our liberal exchange proposition 
on your old machine, if you have one. Over 
90% of the tapping machines in use in the 
United States are MUELLER machines. 


H. MUELLER MFC. CO. 
DECATUR, ILL. 


NEW YORK CITY SAN FRANCISCO 
CHICACO SARNIA, ONT. 
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ADVERTISEMENTS. 


We make Pressure Regulating Valves 
WATER for all purposes, steam or water. 


FILTERS Feed-Water Filter will keep oil 


We can interest you if you use a condenser. 


|& ENGINES Water Engines for Pumping Organs 
THE Ross VALVE Co. 


or parlor organs. 


As! an bui 
TROY, N. Y. 


NORWOOD ENGINEERING CO. 
FLORENCE, MASS. 


“IMPROVED” WALKER FIRE HYDRANTS 


acso tHe OLD RELIABLE LICENSED MANUFACTURERS OF 


“Holyoke” Gate Hydrant The Vivian Rate Controller 


WRITE FOR CIRCULARS 


We Want More Members 


Help Us Get Them 


Use Application on Last Page of Advertisements 


They set the Pace 
ASHTON POP VALVES 
and... STEAM GAGES 


Superior in Quality of material and workman 

ship, and with greatest efficiency and durability, No.74. Recording and 
they challenge comparison with any others on Indicating Gage. 

the market. Senda trial order subject to ap- 

proval ONLY IF SATISFACTORY, and thereby prove the claims made for 
them. HIGH GRADE GOODS OUR EXCLUSIVE SPECIALTY. 


Roy Boies. The ASHTON VALVE CO., 274 Franklin Street, BOSTON, MASS. 


S. D."M. J. 
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xvi 
R. D. 
400 CHESTNUT STREET, PHILADELPHIA, PA. 


Engineers, Iron Founders and Machinists 
CENTRIFUGAL PUMPS 
PUMPING ENcInEs. Cast lron P 


CUTTING-IN TEES 


Old Way 
Connections economically and eas- 
ily made with one fitting. Saves 


sleeve, cuts, lead and unnecessary 
work and material. 


** Reduced Specials” 


Cost of fittings reduced from 25% 
to 50%. Full strength. Deep bells. 
Convenient to handle. Sold by 
the piece. 


ll 


A 


Mathews 
Fire Hydrants 


A half century of use has established (ir reputation as 
being the most economical, durable and simple hydrant. 


Number in use exceeds total of all other 
makes combined. 


Gate Valves 


R. D. WOOD & CO. STANDARD 
DOUBLE DISK 
ANTI-FRICTION 


a Our Way 
= 
(h 
0 
if 
; 
= 
EXTRA WEIGHT, FINISH 
IK 


ADVERTISEMENTS. 


“ LUDLOW VALVE MFG. CO, 


MANUFACTURERS OF 


VALVES and FIRE HYDRANTS 


This hydrant is anti- freezing, because 
when the drainage is good no water is left 
in it to freeze. 

The drip is. directly in the bottom of the 
hydrant and drains perfectly. It is protected 
by its valve, which never leaves its socket 
and cannot be clogged. 


DOUBLE AND FIRE 


SINGLE GATE 
VALVES, & HYDRANTS. 


ALSO CHECK 


ALVES, visi, 


VALVES, HYDRANTS. 


SEND FOR CIRCULARS. 
OFFICE AND WORKS: FOOT OF ADAMS STREET, TROY, N. Y. 


BRANCH OFFICES: 


NEW YORK PHILADELPHIA BOSTON PITTSBURGH CHICAGO KANSAS CITY 
62 GOLD sT. HARRISON BLOG. OLIVER BLOG. IST NAT. BANK BLOG. THE ROOKERY VICTOR BLDG, 


INDEX OF ADVERTISERS. (Continued), 


Thomson Meter Co. 


Union Water Meter Co. 
U. S. Cast Iron Pipe and Foundry Co 


Warren Foundry Co. 
ood, R. D. & 


CLASSIFIED DIRECTORY OF ADVERTISEMENTS. 


ARTESIAN AND DRIVEN WELLS. 
B, F. Smith & Co. ee 


BRASS GOODS. 
H. Mueller Mfg. «6 4-6 
The A. P. Smith M’f’g Co. ... 1.2.6 
Union Water Meter 


CAST IRON PIPE AND SPECIALS. 
Builders Iron Foundry ........ 
John Fox & Co.... 
Houdelette, Fred lids & Son 
U. 8. Cast fron Pipe and Foundry Co. 
Warren Foundry and Machine Co. ee 
CEMENT-LINED PIPE. 
MacBee Cement-Lined Pipe Co. . . 


(Index continued on page zzv.) 
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THE CHAPMAN 
VALVE MANUFACTURING 
COMPANY 


Manufacturers of 


Gate Valves Drip Valves 
Gate Fire Hydrants 
Corporation Cocks Curb Cocks 


Anderson Couplings 


Lead Pipe Connections 


WRITE FOR OUR WATER-WORKS CATALOG 


Main Office and Works 
Indian Orchard, Mass. 


BRANCH HOUSES 


BOSTON, MASS. NEW YORK CITY PHILADELPHIA CHICAGO 
% 141 High St. 180 Lafayette St. 1011 Filbert St. 116 N. Jefferson St. 
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fm The “COREY” 

FIRE HYDRANT 

MODERN 
successruL SUPERIOR 


DURABLE 


— RENSSELAER VALVES 4 


ALL SIZES ALL_ PRESSURES 
WATER, STEAM, GAS, OIL, ETC. 


ELECTRICALLY OPERATED VALVES 
Check Valves Air Valves # 
Indicator Posts Valve Boxes 


CATALOGUE UPON APPLICATION 


RENSSELAER VALVE CO, Troy, N. Y. 


NEW YORK, 180 Broadway PITTSBURG, 1102 House Bldg. 
CHICAGO, 1108-9 Monadnock Block SEATTLE, 512 Colman Bidg. 


Warren F oundry and Machine Co. 


SALES OFFICE 


11 BROADWAY, NEW YORK 


CAST IRON PIPE 


Bell and Spigot Flanged Pipe 
Special Castings 
Flexible Joint Pipe Cylinders 


Water Gas Sewers Culverts 


Works, Phillipsburg, N. J. 


LARGE STOCK ENABLES US TO MAKE QUICK SHIPMENTS 
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PATENT RUBBER FACED, 


Section of Taper Seatalve. 


Hydrant with 
independent Nozzle Cutoff. 


Hydrant with Water Crane with 
Water Crane Attachment. ingicator Post, Automatic Drip Valve. 


All Goods made by the EDDY VALVE COMPANY are pee pas 
manufactured exclusively at WATERFORD.N.Y..U.S.A. Vatve CLosep -Drip OPEN. 


Vatve Open-Drip Giosep. 


wie 
for fi : = 
¢ j 
= j 
4 9 Section of Parallel SeatVaive. 
Section of Vertical Foot-Valve. 
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Horizontal Check¥alve Vertical Foot-Valve. ] 
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GRAVITY ano PRESSURE 


FILTERS 


HYPOCHLORITE STERILIZING APPARATUS 


Over 350 Municipal Plants in Successful 
Operation 


Total Daily Capacity 900,000,000 Gallons 


| THE NEW YORK CONTINENTAL JEWELL FILTRATION Go. 


15 BROAD STREET NEW YORK 
111 W. MONROE STREET CHICAGO 
313 E. TENTH STREET KANSAS CITY 
619 NEW BIRKS BLDG. MONTREAL 


EMAUS PIPE FOUNDRY, 
DONALDSON IRON CO., 


MANUFACTURERS 


CAST | 
TRON | 
PIPE 


Special Castings for Water and Gas. 
Also Flange Pipe, Street Castings, 
~ Manhole Heads and Covers, etc. 


EMAUS, 
(seen LEHIGH COUNTY, PA. 


Secretary and Treasurer. 
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ADVERTISEMENTS. 


CAST IRON 


ALL REGULAR SIZES, 3 INCHES TO 84 INCHES 


FoR WATER, GAS, SEWERS, DRAINS, etc. 


SEND FOR STANDARD SPECIFICATIONS 


RAILROAD AND TURNPIKE CULVERTS 
FLANGE PIPE AND FLANGE FITTINGS 


HEAVY CASTINGS 


AND THOSE MADE FROM ORIGINAL DESIGNS 


United States Cast Iron Pipe and Foundry Company 


SALES OFFICES 


71 Broadway, New York City. 

1421 Chestnut Street, Philadelphia, Pa. 
Henry W. Oliver Building, Pittsburgh, Pa. 
122 South Michigan Boulevard, Chicago, III. 
529 Security Building, St. Louis, Mo. 
American Trust Building, Birmingham, Ala. 
799 Monadnock Building, San Francisco, Cal. 
Northwestern Bank Building, Portland, Ore. 
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THE A. P, SMITH MANUFACTURING CO, 


EAST ORANGE, N. J. 
Manufacturers of 
Tapping [lachines, Fire Hydrants, Water Gates, 
Economic Lead Furnaces, 
Corporation and Curb Cocks, Brass and Aluminum Castings. 
Also General Supplies for Water and Gas Works. 


Write for Catalogue. 


"NICHOLAS ENGEL 


JOHN FOX @ CO. 
CAST IRON 
WATER @ GAS PIPES 
FLANGE PIPE 


Special Castings, Fire Hydrants, Valves 
General Foundry and Machine Work 


253 BROADWAY - - NEW YORK CITY 
Postal Telegraph Building 


HIGHEST AWARD, GOLD MEDAL, 


ST. LOUIS EXPOSITION, 1904 


Over 100 Water Departments 


use 


LEAD-LINED TRON and TIN-LINED PIPES 


for their service connections 


MANUFACTURED BY 


Lead Lined Iron Pipe Company 


Wakefield Mass. 
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Chadwick-Boston Lead Co. 


162 Congress St., Boston 


Agents for 


The Celebrated ‘“‘ULCO”’ 


LEAD WOOL 


(Every Atom Pure Lead) 


For calking pipe joints under the most 
difficult conditions. 


For overhead joints, or in wet places 
where the use of molten lead is not only 
impracticable, but dangerous — LEAD 
WOOL may be employed to advantage. 
It makes perfectly tight joints to withstand 
the highest pressures, yet sufficiently elastic 
to admit of considerable sagging or settling 
of the pipe without causing the joint to 
leak. The difference in this respect, as 
compared with the poured joint, is notable. 


NO FIRE — NO DANGER — NO TROUBLE. 


Highest quality Lead Lined Iron 
Pipe and Fittings 
Also Pure BlocK-Tin Lined Iron Pipe and Fittings 


Lead Pipe, Tin Lined Lead Pipe, Pure BlocK-Tin 
Pipe, Solder Pig Lead, White Lead and Red Lead 
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Valve Co. 


BOSTON, MASS. 


Manufacturers of Sluice Gates 
Gate Valves 
Check Valves 
Flap Valves 
Foot Valves 
Fire Hydrants, etc. 


SPECIAL -ATTENTION PAID TO WATER-WORKS 
SUPPLIES FOR CITIES AND TOWNS 


Send for Cuts and Prices of our 
Type ‘““B” Compression Hydrant and 
Type “F’’ Gate Valves 


Hydraulically and Electrically operated valves and sluice 


CLASSIFIED DIRECTORY OF ADVERTISEMENTS (Continued), 


CLEANING WATER MA > 


FILTERS AND WATER SOFTENING PLANTS. . 
New York Continental Jewell Filtration Co... XXi 


FURNACES, ETC. 


GAS ENGINES 


GATES, VALVES 
John Fox & C . 
Ludlow Valve Co. 
Norwood Engineering Co. . 


Rensselaer Valve Co.. . . 
Ross Valve M’f’g Co. 

The A. P. Smith Mtg Co. 
R. D. Wood &Co...... 


INSPECTION OF MATERIALS. 


LEAD AND PIPE 
Lead Lined Iron 


Index continued on page 
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12. 


Twelve Reasons Why 


YOU SHOULD USE 


Registered U. S. Patent Office 


FOR 


Jointing Water Mains 


DURABILITY. Leadite joints increase in strength with age. 

NO CAULKING. Leadite joints require no caulking, because 
the Leadite adheres to the pipe, making a water-tight bond. 

COMPARATIVE QUANTITIES. One ton of Leadite is 
equivalent to four tons of lead. 

LABOR SAVING. Saves caulking charges and digging of 
large bell-holes, and reduces the cost of trench pumping to 
the minimum. 


COST. Its use saves 50 to 65 per cent. over lead, owing to the 
saving effected in material] and labor. 

TOOLS. As no caulking is required, fewer tools are needed. 

TRANSPORTATION. Considerable freight charges are saved 
because Leadite is lighter than lead. 

HAULING. Saves hauling expense on the work because you 
move only one fourth the weight of jointing material. 

FUEL. »>aves fuel because you melt only one ton of material 
instead of four, and not as much heat is required either. 

DELIVERY. We can make prompt shipments. 

DAMAGE SUITS. Claims for damages caused by joints blow- 
ing out are prevented because Leadite joints will not blow 
out under any pressure. 

USERS. Progressive water works all over the country use 
Leadite. 


WRITE FOR BOOKLET 


THE LEADITE COMPANY, Inc. 
LAND TITLE BUILDING 


PHILADELPHIA 
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ADVERTISEMENTS. 


84-inch Intake made for Public Service Corporation of New Jersey 


MERIWETHER SYSTEM = REINFORCED 


CONCRETE PIPE 


Used by Used by 


Large Manufacturing Com- States, Counties, Towns, 
panies and others, for In- Cities, for Sanitary and Storm 
takes, Outlets, Culverts, Air Sewers, Water Lines, Culverts, 
Flumes, Cable Conduits, Un- Drains, Wells. 
derground Passages. 


JUST THE PIPE YOU HAVE BEEN LOOKING FOR 
LOW COST HIGH EFFICIENCY 


Made in your own city Keep your money at home 


LOCK JOINT PIPE COMPANY 
165 Broadway New York City 


THE CANADIAN LOCK JOINT PIPE CO., Limited 
Regina, Sask., Can. 


PACIFIC LOCK JOINT PIPE CO. 
Tacoma, Seattle, Wash. 
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The 


Design and Construction 
of 


Water-Works Systems 


and Novel Features in their 
. Management are given 
careful attention by 


THE 
Engineering Record 


It also gives prominence to the 
following departments of a 
Water-Works System: 


DAMS PIPE SYSTEMS 


AQUEDUCTS WATER TOWERS 
PUMPING STATIONS FILTERS 


SAMPLE COPIES FREE 
Subscription Price, $3.00 a Year 


ENGINEERING RECORD 


239 WEST 39TH STREET NEW YORK 


7 
— 
| 
| 
| 4 


ADVERTISEMENTS. 


CLASSIFIED DIRECTORY OF ADVERTISEMENTS (Conc/uded). 


LEADITE. 


METERS. 
Buffalo MeterCo. ......-. eee ix 
Builders Iron Foundry . . xi 
Hersey M’f’gCo......-. iv 
National Meter Co...... il 
Neptune MeterCo...... vi 
Pitometer Co.. vee x 
Pittsburg Meter Co. vii 
Thomson Meter Co..... v 
Union Water. Meter Co... x 
Henry R. Worthington .. Pee ee. Vill 
METER ES. 
v 


OIL, GREASE 


PIPE JOINTS. 


PRESSURE REGULATORS. 


Union Water MeterCo. .. cc x 
PUMPS AND PUMPING ENGINES. 

Builders Iron Foundry. ... xi 

B. D. Wood eee xvi 
REINFORCED CONCRETE PIPE. 


TAPPING 
The A. P. Smith 


TOOLS AND SUPPLIES. 
H. Mueller Mfg. Co. .. 45 
The A. P. Smith M’f’g Co.... 
Hays M'f’gCo.. 
The Leadite Co. 
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NOTICE. 


The copies of the September, 1914, Journal have been entirely 
disposed of. Members who are willing to dispose of their copies 
will kindly mail them to the Secretary who will pay 75 cents a 
copy for a limited number. The following Journals are also wanted 
to make up sets: June, September and December, 1887; September, 
1888; June, 1893; March and September, 1899; and September, 
1905. 


New Members! 


Order your certificate of membership and the 
‘Association button Now. 
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New England Water Works Association 
STANDARD SPECIFICATIONS 


FOR 


Cast Iron Pipe 


AND 


Special Castings 
Price 10 Cents 


Address, WILLARD HENT, Secretary 
715 Tremont Temple 
BOSTON, MASS. 


WILLARD KENT, Sec’y, 
715 Tremont Temple, 


Boston, Mass. 
Dear Sir: 
$ .75 
Enclosed please find |.50 in payment of charge for Certificate 
2.25 


of Membership in the N. E. W. W. Association ($1.50), and Mem- 
bership Button ($ .75), which please mail me and oblige 


Yours truly, 
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New England 
Water Works 


Association, 


ORGANIZED JUNE 12, 1882. 


APPLICATION FOR MEMBERSHIP. 


being desirous of admission 


into the New England Water Works Association, hereby make 


application for 


(resident, non-resident or associate) 


membership. 


years of age, and I 


have been engaged in the following named work: 


I will conform to the requirements of membership if elected. 


Signed, 


Address, 


Dated, 191 


Resident members are those residing in New England; all others are non-resident 
Entrance fee is $5.00 for resident and $3.00 for non-resident members. 
Annual dues are $3.00 for both resident and non-resident members. 


Members N. E. W. W. Association. 
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The Journal of the New England Water Works Association 


is a quarterly publication, containing the papers read at the meetings, to- 
gether with verbatim reports of the discussions. Many of the contribu- 
tions are from writers of the highest standing in their profession. It 
affords a convenient medium for the interchange of information and experi- 
ence between the members, who are so widely separated as to find frequent 
meetings an impossibility. Its success has more than met the expectation 
of its projectors; there is a large and increasing demand for its issues, and 
every addition to its subscription list is a material aid in extending its field 
of usefulness. ALL MEMBERS OF THE ASSOCIATION RECEIVE THE JOURNAL 
IN PART RETURN FOR THEIR ANNUAL DUES; to all others the subscription 
is three dollars per annum. 


TO ADVERTISERS 


HE attention of parties dealing in goods used by Water Departments is 
called to the JOURNAL OF THE NEW ENGLAND WATER WORKS ASSO- 
CIATION as an advertising medium. 

Its subscribers include the principal WATER WORKS ENGINEERS and 
CONTRACTORS in the United States. The paid circulation is over 1,000 
COPIES. 

Being filled with original mattér of the greatest interest to Water 
Works officials, it is PRESERVED and constantly REFERRED TO BY 


THEM, and advertisers are thus more certain to REACH BUYERS than 


by any other means. 
The JOURNAL is not published as a means of revenue, advertisements 


being inserted solely to help meet the large expense of publication. 


ADVERTISING RATES. 


One page, one year, four insertions . P ° ° Sixty Dollars. © 
One-half page, one year, four insertions . . ° Forty Dollars. 
One-fourth page, one year, four insertions ° Twenty-five Dollars. 
One-twelfth page (card), one year, four insertions ‘ Ten Dollars, 
One page, single insertion ° Thirty Dollars. 
One-half page, single insertion Twenty Dollars. 
One-fourth page, single insertion . Fifteen Dollars, 
Size of page, 7j x 43 net. 
A sample copy will be sent on application. 


For further information, address, 
GEORGE A. KING, 
Advertising Agent, 
TAUNTON, 
MASS. 


Or, RICHARD K. HALE, 
Editor, 
85 Water Street, Boston, Mass. 
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